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PREFACE. 



The design of a Systematic Education is, generally, 
to develope and invigorate all the intellectual faculties, 
and especially to instruct the pupil in those particular 
departments of science which the duties and business 
transactions of his life are supposed to require. Methods 
of teaching particular branches of school learning, which 
employ the more general and higher powers of the un- 
derstanding, answer at once all the ends of discipline 
and instruction. Besides, nothing so much promotes 
facility and thoroughness of attainment as those exer- 
cises which call into action the reasoning powers, in 
connection with the eflbrts of memory. Problems solved, 
and tasks performed by rules, which hide their reasons 
from the student, howerer they may happen to answer 
mere business ends, have the effect of converting him 
into an automaton ; and, as he loses all the charm of 
those general laws and relations which a thinking system 
unfolds at every l^iep of his progress, the study must, in 
the same proportion, lose both its highest advantages 
and attractiveness to him. A knowledge of arithmetic 
is constantly in demand for practical purposes ; it enters 
largely into the speculative. sciences, and is indispensa- 
ble as a preliminary to the study of all the other 
branches of mathematics. Considerable improvement 
has been made of late years in the manner of teaching 
it ; but it is still embarrassed with methods and formulas, 
merely mechanical, and extremely laborious, besides 
wanting in the important qualities which attract the 
learner and discipline his understanding. 

(8) 
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4 PREFACE. 

The sjrstem here presented to the public, it is believed, 
answers all these more general ends of scientific educa- 
tion, and has, besides, the very great merit of abridging 
the mechanical part of the solutions so much as to dis- 
pense with full five sixths of the figures that are ordinarily 
employed. This is not only a saving of time and labour, 
but what is of vast importance in arithnxetical solutions, 
it greatly diminishes ^e liabilities to mistakes, and at 
the same time facilitates their detection. 

This work is submitted to the public with the confi- 
dence that it is a very great practical improvement, and 
that it not only greatly increases the pleasures of the 
study, but renders the science easily attainable to those, 
who find it extremely difficult to master by the me- 
chanical rules and unreasoning methods so generally in 
use. 

The first part of the work being intended for begin- 
ners, the mechanical part of the solutions are performed 
in the usual manner, but as the pupil advances, the ex- 
ercises are so arranged as to gradually prepare him to 
understand and appreciate the improved method. 
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ARITHMETICAL CHARACTERS OR SIGNS. 



The sign + (jplits) placed. between numbert sigtiKes 
-aat they are to be added together, thus, 4+8 make 12. 

The sign — (rrdnus) signifies subtraction, thus, 12—4 
leaves 8, that is, 12 less 4 leaves 8. 

ifhe sign = signifies equal, as 12 inches =^ 1 foot ; 
tkiat iS} 12 inches are equal to one foot. 

The sign x signifies multiplication, as 6x8=48; 
that is, 6 multiplied by 8 is equal to 48. 

The sign -4- signifies division, as 48-*-8=6 ; that is, 
48' divided by 8 is equal to 6. 

Division is also represented thus, V^^> ^^^ ^s, 54 
divided by 9 is equal to 6. 

Numbers placed in this manner, 14 — 6+9 show that 
difierent operations are to be performed, thus 14—^+9 
sighifies that 6 is to be taten from 14, and 9 added to 
the remainder. The line at the top is called a vinculumf 
and connects all the numbers over which it is drawn. 

These ( ) are called parentheses, and these [ ] 
brackets ; they are frequently used instead of a vincu- 
lum, thus, (14— 6)+9=17, or (14— 6)x9=72. 

A figure or number with a small figure placed over 
it, thus, 8^ signifies that the figure or number is to be 
raised to such power ^s the small figure indicates, for 
instance, 8* signifies the second power of 8, or that 8 is 
to be multiplied by itself, thus, 8^=x8x8«64; and 8» 
=8 x8 x8=512= the third power of 8 ; 8^= the fourth 
power of 8,,&c. 

• (7) 
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8 ARITHMETICAL CHARACTERS OR SIGNS. 

The sign s/ prefixed to a number shows that the 
square root is to be extracted. 

This sign ^ prefixed to a number shows that the third 
or cube root is to be extracted. 

The square root is also denoted thus 9^ and the cube 
root thus (27)*. 

EXAMPLES. 

How do yoa read the expression, 12-h8+6+4=d0? 

Ans. 12 plus 8, plus 6, plus 4 is equal to 30. 
How do you read the expression, 14+9-1-5— 12«sl6 1 

Ans. 14 plus 9, plus 5, minus 12, is equal to 16. 
How do you read the expression (16-4-8 — 11)x4=bs52 % 

Ans. 16 plus 8, minus 11, multiplied^by 4, is equal to 52. 
How do you read the expression, (9x4'+14)-j-5=10? 

Ans. 9 multiplied by 4, plus 14, divided by 5 is equal to 1^ 
How do read the expression, (48-^4) X 7)— 16=68 1 
Ans. 48 divided by 4, the quotient multiplied by 7, and 16 
• subtracted from the product leaves 68. 
How do you read the expression, yx 12+ 14=62? 
Ans. 36 divided by 9, the quotient multiplied by 12, and 14 
added to the product, make 62. 
. Howdo vou read the expression, 4x6x 5+8 X 3— 2x8=sl28t 
Ans. 4 times 6 times 5, plus 8 times 3, minus 8 times 2, is 
equal to 128. 
How do you read the expression, V+ 1^X5— 18+7=571 
Ans. 72 divided by 9, plus 12 times 5, minus 18, plus 7, is 
equal to 57. 
How do you read the expression, 13+^—12x3+8=801 
Ans. 13 plus 23, minus 12, multiplied by 3, plus 8, is eqiud 
to 80. 

7'x3+9 
How do you read the expression, — ■ r-; 25 1 

6 
Ans. The second power of 7 multiplied by 3 plus 9, divided 
by 6 is equal* to 25. 

• f35— 5W4 

How do you read the expression \- — _-J__-.=5 
^ "^ (7x5—3) 

Ans. 26 minus 6, multiplied by 4, divided by 7 times 3 minus 
5, is equal to 5. 
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THE SPEEDY CALCULATOR. 



The office of ARITHMETIC is to illustrate the princi- 
ples and powers of nambers, and the art of computing thereby. 

In order to make arithmetical calculations with facility, a 
'thorough knowledge of NOTATION, NUMERATION, 
ADDITION, SUBTRACTION, MULTIPLICATION, 
and DIVISION, is indispensable. 

Notation teaches the writing of numbers in numerical 
characters ; and numeration is £e reading of them. 

NUMERATION TABLE. 

iS.S 3 2,1 3,2,1 I 
CB o* ST g » C. ^^ 

Sp 5§ ^§ 

I i s " , 2 4 

^ 6 3 2 4 

6 5.3 2 4 

7 6 6 3 2 4 

8 7 6 6 3 2 4 

987 66324 

198766324 

^ 2198765 324 

32198765324 

482198765324 

Numeration can be explained by the teacher, witfi the aid 
of the black-board, so much better than by means of the moat 
eojnous examples and explanations given in the book, that it 
is deemed inexpedient to occupy more space than merely to 
introduce the subject to the learner. 

(9) 
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NUMEKATION. 
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Four. 

Four tens or forty. 

Enumerate. 

Enumerate. 

Enumerate. 
Enumerate. 
Enumerate. 
Enumerate. 

Enumerate. 
Enumerate. 



Write in figures, eight thousand seven liundred and thirty- 
six. Ninety-four thousand five hundred and fifty-three. 
Three millions nine thousand four hundred and forty-eight. 

Nine hundred and ninety-nine millions, nine hundred and 
ttinety-nine thtmsand, nine hundred and ninety-nine. 

Not B. — In writinf hatnben, eyeiy place net occupied by a figure 
tiluft be odciq^ by a dphsr* Thus, to write seven hundred and nine, 
as there are no tens, a cipher must occupy the plape oi t&Mj as 709. 
Should we omit the cipher and write 79, the 7 would occupy the ten's 
place, and Should not express seven hundreds, but 7 tens. 
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ADDITION. 



MENTAL OPERATIONS IN ADDITION. 



11 



1. A BOY botight a knife for 16 cents, and a pint of nuts 
for 6 cents ; how much did he give for both ? 

2. A man bought a firkin of butter for 12 dollars, and tfi^ee 
barrels of cider for 8 dollars ; how much did he give for the 
whole ? 

5. A boy had 14 cents, and his father gave him 6 more ; 
how many had he then? 

4. A man bought three cows, for the first he gave 13 dol- 
lars, for the second 7 dollars, and for the third 12 dollars ; 
bow much did he give for all ? 

^. A man bought a barrel of flour for 7 dollars, and three 
cords of wood for 15 dollars ; what did he give for the whole ? 

6. John gave 11 nuts to one boy, 9 to another, and had 
12 left ; how many had he at first ? 

7. Joseph bou^t some oranges for 17 cents, a book for 
IS cents, and a knife for 16 cents ; how much did he give 
for the whole ? 

8. A farmer sold 18 bushels of wheat to one man, 12 
bushels to another, and 13 bushels to a third ; how many 
bushels did he sell to all ? 

9. A man bought a cow for 28 dollars, some com for 12 
dollars, and a pig for 6 dollars ; what did he give for the 
whole ? 

10. A drover bought 23 sheep of one farmer, 17 of an* 
other, and 16 of a third ; how many did he buy of s^ ? 



ADDITION OF SIMPLE NUMBERS. 

Addition is the operation by which several numbers are 
united in one. The number thus obtained is called the 8um 
or amount, 

A man wishing to pay for a farm, found he had in one 
drawer of his bureau 7 one dollar bills, 8 ten dollar bills, and 3 
hundred dollar bills. In another drawer, 4 one dollar bills, 6 
ten dollar bills, and 7 hundred dollar bills. In a third drawer. 
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19 ADDITION. 

6 one dollar bills, 9 ten dollar bills, and 5 hundred dollar bUl^ 
In a foiuth drawer, 6 one dollar bills, 4 ten dollar bills, 6 
hundred dollar bills, and 1 thousand dollar bill, all of which 
he gate for the farm ; what was the whcde amount? 

9 9 SS The sum of the one doUar bills amoonti to 

i §. g. I 2% this is eqoal to 9 ten dollar bilk and 2 

I o. g: ^ ones, — put the 2 one dollar bills under the 

^ I s: ^ ^^^'^ ^^^ count the other 2 with the tens^— 

p s; 7 7 this column amounts, wi^ the two frosi the 

g I first, to 29 tens, this, is equal to 2 hundred dol- 

• " lar bills and 9 tens,— put the nine tens under 

? A I the tens, and count the 2 hundred with the 

1 o ^ l^u^<^f6<l'') Of \hird column, and the sum is 28 

1 A ^ A hundreds, which is equal to 2*thou8ands and 

^ ^ ^ ^ 3 hundreds, put the 3 hundreds under the han- 

3 3 9 2 dreds |ind count the 2 with , the thousands^ 

making 3 thousands, and we find the whole 

amounts to three thousand three hundred and ninety^two 

dollars. 

RULE. 

Write the numbers to be added, so that units stand under 
nnits, tens under tens, hundreds under hundreds, &e. Then 
begin at the units or right hand ookmn and add up the 
figures in that column, if the sum can be expressed by one 
figure, write it down under the column of units, but if it 
amounts to 10 or more, put down the right hand figure only, 
and count the left hand figure, with the second column, and 
do the same with every other column, except the last or left 
hand column, the whole amount of which must be set down. 

EXAMPLES. 

Add together 246, 372, and 468. 
Place the numbers under each other 
thus, 

Sum 

To prove additiont beg^ at the top of the units column 
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and count dovnwafdb, carryii^ the fefUhawi figwre of esA 
cohimn lo the next colomB« as before ) if the sum ikvm ob* 
tallied be the same as the first, the work may be «iippoae4 
to be right. 



(1.) 


(».) 


(«.) 


2634 


7950 


1^45 


9826 


1267 


9876 


1247 


846 


1384 


4368 


473 


3456 


Sum 18075 


Sum 105d6 


764 

Sumi76t5 



A cross formed by two lines, one horizontal and the other 
perpendicular, thus, + signifies that the numbers coonecte4 
by it are to be added. It is called plu^^ (a Latin word n^ 
nifiying more,) or and^ thus, 8+6 are 14; that is, $ plus 9 
are 14 ; or 8 and 6 are 14. 

Two horizontal lines thus, == mean equal, or as much ai^ 
thus, 8+6=14 ; that is, .8 and 6 are equal to 14 ; or 8 and 9 
are as much as 14. 

The following table should be thoroughly learned. 



3 and 2 are how many ? 
3 and 4 are how many ? 
3 and 5 are how many ? 
3 and 6 are how many ? 
3 and 9 are how many ? 
3 and 15 are how many ? 
3 and 14 are how many ? 

3 and 19 are how many? 
19 and 3 are how many ? 

14 and 3 are how many ? 

15 and 3 are how many ? 
9 and 3 are how many ? 

12 and 8 are how many ? 
6 and 3 are how many ? 
5 and 3 are how many ? 

4 and 3 are how many ? 
2 and 3 are how many ? 

5 and 3 are how many ? 



5 and 4 are how many ? 

5 and 5 are how many ? 

5 and 6 are how many ? 

5 and 8 are how many ? 

5 and 9 are how many t 

5 and 12 are how many ? 

5 and 19 are how many ? 

5 and 14 sure how many ? 

5 and 23 are how many ? 

5 and ^ are how mdby ? 

5 and 38 are how many ? 

5 and 38 are how many ? 
38 and 6 are how many T 
33 and 5 are how many T 
28 and 5 aire how many ? 
23 and 5 kre how many ? 
14 and 5 are how many ? 
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^w many 
Ho^ roanj 
How. many 
How many 

How many 
How many 
How many 
How many 
How many 
How many 
How many 
How many 
How many 
how many 
How many 
How many 
How many 
How many 
How many 
How many 
How many 
How many 
How many 
How many 
How many 
How many 
How many 
How many 
How ipany 
Hpw many 

(4U) 

874i» 
6267 

7893 

121 

482 

32136 



How many are 19 wad 7 f 
How many are 26 and 7 ! 
How many are 33 and 7 ? 
How many are 47 and 7 ! 

Ans. 17. 
IS 

zc 

JZ 

^9 



are0^»id4? 
are 8 and 4 ! 
are 9 and 4 ? 
are 12 and 6 ? 

are 6+7+4? 

are 3+4+5+6? 

are 8+2+7+9? 

are 12+8+6 ? 

are 14+6+5+7? 

are 8+9+6+4? 

are 3+12+5+8? . 

are 19+7+2+3+5? J^. 

are 24+6+8+5+3 ?-*« 

are 9+6+7+2+4 ? 

are 4+6+5+9+7+S ? 

are 14+8+6+9+2+5? 

are 1+2+3+4+5+6+7? 

artft+8+7+6+5+4+3+2+1 ? 

are}l2+8+4+6? 

arell3+7+9+5 1=. /O^ 

are 11+9+2+7+8? / 

are 16+4+9+3+7? 

are 15+5+7+9+4? 

are 17+3+9+8+6? 

are 16+8+9+7+5? 

are 4+8+2+6+3? 

are 19+8+4+7+9+2? 

are 23+7+8+6+9? 

are 36+7+9+2+8? 

are 47+6+8+9+5+4? 



47689 

54821 

67890 

23654 

1235 

976 

442 

123 

1963:^ 



(«.) 

42345 

63100 

54321 

987 

62 

36 

41_ 

160892 



324 
986 
123 
482 
567 



(8.) 
12679 
87664 
90123 
17664 
23466 
987 
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1. A boy gave some nots to Ms eompsKkms, to one he 
gave 16, to another 17, to another, 18, to another 19 ; how 
many did he give to the whole ? 

2. Bought a cow for 37 dollars, some sheep for 46 dollars, 
a horse for 85 dollars, a saddle for 26 dollars ; how much 
did the whole cost ? Ans. $194. 

3. A lady bought a conib for 37 cents, some muslin for 
75 cents, a pair of shoes for 96 cents, some lace for 87 cents, 
and some cotton yam for 69 cents ; what did the whole 
cost? Ans. $3.64. 

4. A drover bought of one man 48 sheep, of another 64, 
of another 37, of another 78, and another 156 ; how many 
did he buy altogether I Ans. 383 sheep. 

6, If you buy a yoke of oxen for 76 dollars, a cart for 5 
dollars, four cows for 96 dollars, and a plough for 15 dollars ; 
how mudi must you pay for the whole ? Ans. $192. 

6. A mercbanf owes one man in Philadelphia $975, an* 
other $1325, to one man in New York he owes $480, to 
another $647, and to a man in New Orleans he owes $843 ; 
what is die amount of all his debts ? Ans. 4270. 

7. A dealer in lumber has 37,276 feet in one pile of boards, 
13,834 ^t in another, 47,693 in a third pile, and 98,417 feet 
in a fourdi, and 27,689 feet lying on his wharf; how many 
feet does he own altogether ! Ans. 224,909 feet. 

8. A man bought 6 loads of hay, the first weighed 2348 
pounds, the second 1849 pounds, die third 2418 pounds, the 
fourth 1789 pounds, the fifth 1945 pounds, and the sixth 1648 
pounds ; how many pounds did ihe whole weigh ? 

11,997 pounds. 

9. If a farmer raise in one year 297 bushels of wheat, 
125 of rye, 754 of Indian com, 127 of barley, and 235 of 
o^tts ; what is his crop ? Ans. 1538. 

10. A certain farmer raised 178 bushels of barley, twice 
as many bushels of wheat, 243 bushels of com, and 96 of 
rye ^ how many bushels of grain did he raise ? Ans. 873. 

11. The State of Maine contains 35>000 square miles. 
New Hampshire 9,491, Vermont 8,000, Massachusetts 7,800, 
Rhode island 1,225, Connecticut 4,764 ; how many square 
miles in the six New England States ? Ans. 66,280 sq. m. 

12. New York comprises 47,000 square miles, New Jer- 
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sey 8,320, P^m^ylvaaia 46,000, Delaware 2,100, Msryland 
9«356 .; how many aqviare miles in those five States ? 

kaa. 112,776. 

13. A merchant sold in one day 74 yards of muslii^, 28 
of linen, 36 of calico, and 69 of chintz ; how many yards 
did he sell in all ? Ans. 207 yards, 

14. If a man travel 28 miles cm Monday, 32 on Tuesday, 
36 on Wednesday, 34 on Thursday, 38 on Friday, and 40 
on Saturday ; how many miles did he travel during the 
week ? Ans. 208 miles. 

15. A lady bought a comb for 37 cents, some tape for 13 
cents some pins for 3 cents, and some thread for 12 cents ; 
how much did she give for the whole ? 

NoTs.^ — Wh«n no answers are ^ven the questions are to be an- 
swered oraUy. 

16. Bought a ton of coal for 7 dollars, a barrd of flour for 
6 dollars, two cords of wood for dollars, and a stove for 
18 dollars ; how much did the <^hole cost 1 

17. If you pay 19 cents for a slate, 11 cents for sonae pa- 
per, and 14 cents for a book ; what will the whole cost ? 

18. William has 26 peaches, his brother gave him 14 
more, and his sister gave him 7 ; how many had he dien ? 

19* Suppose I owe 26 dollars to A., 14 dollars to B., 13 
dollars to C.,7 dollars to D., and 8 dollars to £.; how much 
do I owe in all ? 

20. Bought four books, for the first I gave 30 cents, for 
the second 40 cents, for the third 20 cents, and lor the fourth 
60 cents ; what did the whole cost ? 

Id this question you need only add the 3, 4, 2, and 6 together, and 
then put the P to the right of the sum. 

21. Four boys went a fishing, the first caught 30 fishesk 
the second 40, the third QO, and the fourth 80; how mai^ 
did they all catch ? 

22. How many are 8 and 4, i^nd 6 and 1-2 ? 

23. What is Uie sum of the following numbers, 67, 76, 
82, 147, 768, 3462, 45, 96, 742, and 97 ? Ans, 5682. 

24. William had 16 cents and 36 marbles, John had 2ii 
cents and 27 marbles, Charles had 28 cents and 34 marbles.; 
how many cents, and how many marbles have they all tog«n 
tber ? Ans. 67 cents and 97 marbles* 
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25. What i» ^e sura of three hundred and forty-fleveiv-M* 
eight thousand seven hundred and eighty-four, — two hutidnid 
and sixty-nine, — twenty-eight thousand six hundred . and 
ninety-two, — ^nine hundred and thirty-nine thousand,-*— three 
hundred and twenty-eight? Ans. 977,420. 

26. The. distance from Washington to Baltimore is 88 
miles, from Baltimore to Philadelphia 93, from Philadelphim 
to New York 87 miles, from New York to Albany 145 . 
mUes ; what is the distance from Washington to Albany ? 

Ans: 363 mfles. 

27. According to sacred history, Ihe time from the crea- 
tion of the worid to the deluge, was 1656 years, thence to lim 
building of Solomon's temple 1344 years, thence to the bhrth 
(^ Christ 1004 ; how old is the world at the present time, 
A. D. 1849 ? Ans. 5853 years. 

28. A man bought a horse for 75 dollars, a chaise for 184 
dollars, and a set of harness for 48 dollars, he then sold, his 
horse for 140 dollars, his chaise for 160 dollars, and his bar* 
ness for 36 doflars ; what did he pay for the wbole, and 
what did he get for the whole ? Paid $307 > . 

Received $886 5 ^*^" 



QUESTIONS IN SUBTRACTION. 

TO BE PERFORMED MENTALLY. 

1. Joseph had 16 pears, and he gave 5 of them to Wil^ 
liam ; how many had he lefl, and how many more than 
William had he then ? 

2. Dick had 24 apples, he gave to one of his companions 
6, to another 8, and to another 3 ; how many had he left ? 

3. A boy had 23 cents, and lost 7 of them ; how many 
had he left? 

4. A boy having 30 cents bought a pound of cherries foil 
8 cents, and an orange for 6 cents ; how naany cents had he 
left? 

5. In three bags there are 28 dc^rs, in the first there are 

B* 
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ddkrs, and in the second 7 dollars ; how many dollars in 
HtkB third ? 

6. A man bought a sleigh for 17 dollars, and paid 9 dol- 
lars to hare it repaired and painted, and then sold* it for 30 
dollars ; how much did he gain by the transaction ? 

7. A man bought a watch for 27 dollars, and sold it for 
89 dollars ; how much did he gain ? 

8. A hoy bought a box for 16 cents, and paid 6 cents to 
have it painted, and then sold it for 30 cents; how much did 
he gain? 

9. James had 12 cents, and wished to buy a knife worth 
20 cents ; how many more cents does he want ? 

10. Robert had 42 apples, he gave 12 to one companion, 
and 8 to another, and when he had given some to another he 
had 9 left ; how many did he give to the third boy ? 

11. A man owed 60 dollars, at one time he paid 18 dol- 
lars, at another 12, at another 16 ; how much does he still 
owe! 

12. A man owes 46 dollars and has buT 37 ; how much 
more does he want to pay the debt ? 

13. A farmer agreed to pay 17 dollars for a cow, he paid^ 
9 dollars down ; how much does he still owe ? 

14. A boy sold a knife for 16 cents, which was 7 cents 
more than it cost him ; how much did he pay for it ? 

15. A boy had 17 nuts, another boy gave him 9", another 
0, and another enough to make the number 40 ; how many 
did the last boy give him ? 

16. A man has 18 dollars in one drawer, 12 in another, 
and 13 in another, he owes a debt of 36 dollars ; how much 
will he have left after paying this debt .? 

17. A man owed 70 dollars, at one time he paid 24 dol- 
lars, at another 12, at another 14, and lastly, he paid the 
remainder of the debt all but 7 dollars ; what was the last 
payment ? 

1. 12 less 8 are how many, that is, if you take 8 from 12 
how many will remain ? 

2. 14 less 6 are how many ? 

3. 18 less 7 are how many ? 

4. 21 less 9 afe how many ? 
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5. 20 less 8 are how many ? 

6. 6 and 4 and 7 kss 5 are how many ? 

7. 12 and 8 and 11 less 9 are how many! 

8. 27 and 8 and 5 less 12 are how many I 

9. 6 and 9 and 8 and 4 and 12 less 14 are how many ? 

10. 24+6+13+7 less 20,are how many ? 
11* 14+0+12+9+7 less 13 are how mamy ? 



SUBTRACTION OF SIMPLE NUMBERS. 

By subtraction we ascertain how much greater one number 
is than another, or what remains when a less number is taken 
from a greater, or the difference between any two numbers. 
The greater number is called the minuend^ and the less, or 
the number to be subtracted, the subtrahend^ and the result 
of the operation is called the difference or remainder. 

RULE. 

Write the less number under tlie greater, with imits under 
units, tens under tens, <&;c., then commence at the right hand 
or units place, and t^e each figure in the lower number from 
the one immediately above it; when the lower figure is 
greater than the one above it, call the upper 10 more than it 
island the next lower figure 1 more than it is. 

EXAMPLES. 



To prove subtraction add the less 
number to the difference, and their 
sum, if the work has been correctly 
performed, will be equal to the greater 
number. 



From 946237 
Take 23482 3 

Difference 711414 

946237 



In this example we take 3 from 7 and 4 remains, then 2 
from 3 and 1 remains, but how shall we take 8 from 2 ? 
simpiy by calling the 2 10 more than it is, that is 12, and 
then take 8 from 12 and 4 remains, — now call the next 
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lower figure to the left of the 8, 1 more than it is, and «ay, 
5 from 6 leaves 1, then 3 from 4 leaves 1, and 2 from 9 
leaves 7. 



From 

Take 

Difference or rem. 

Proof 



(1.) 
684792 
163451 
521341 
684792 



(9.) 

Prom 1263247 

Take 846184 

Difference 417063 

Proof 1263247 



(».) 

From 4602738 

Take 1461384 

Remainder 3141354 

Proof 4602738 



(4.) 
146180049236 
960240346i8 
48156014618 



(a.) 

276234612 
143762346 



2961320446602 
481436721566 



(T.) 

123456789012 

32109876543 



(8.) 
8462173764 
6543210987 



47780001213 
18239001214 



(lO.) 
476234560 
276342164 



(11.) 
743062156 
471949128 



12. How much greater is 426 than 234 ? Ans. 192. 

13. What will remain if 47 be taken from 84? Ans. 37. 

14. What is the difference between 96 and 68? Ans. 28. 

15. William has 62 cents, and Charles 27 ; how many 
has William more than Charles ? 

16. Mount St. Elias is 17,900 feet high, Popocataped is 
17,735 feet high ; how much higher is Mount St. Elias than 
Popocataped ? And. 166 feet. 

17. Water Volcano is 12,620 feet high, and Mount Heck 
is 5,530 feet high ; what is the difference in the height of 
the two volcanoes ? Ans. 7,090 feet. 

18. The Black Mountains in North Carolina are 6,476 



Digitized 



by Google 



SUfiTBACTION. 21 

feet high, and the White Moontains in New Hampt^ure are 
6234 feet ; how much higher are the Black Mountains than 
the White t Ans. 242 feet 

19. Mount Sorata, the highest mountain in South America, 
is 26,400 feet high, Mount Blanc, the highest mountain in 
Europe, is 15,533 feet high ; what is the diflference in the 
height of these mountains? Ans. 9867 feet. 

^. In 1840 there were produced in the State of Ohio 
16,571,601 bushels of wheat, and in Pennsylvania 13,213,077 
bushels ; how many bushels did Ohio produce more than 
Pennsylvania ? Ans. 3,358,524 bushels. 

21. Tennessee produced in 1840, 44,986,088 bushels of 
Indian corn, and Ki^ntucky 39,847,120 bushels; how many 
did Tennessee produce more than Kentucky.? 

Ans. 5,138,968 bushels. 

22. The lead mines of Wisconsin produced in 1840, 
15,129,350 lbs. of lead, those of lUincMs 8,755,000 lbs. ; how 
many pounds did Wisconsin produce more than Illinois ? 

Ans. 6,374350 lbs. 

23. A drover bought of one man 42 sheep, of another 36, 
and of a third 54, he then sold 76 ; how many had he left ? 

Ans. 56 sheep. 

24. A man bought a horse for 85 dollars, and paid 17 
dollars for keeping him, he let him out enough to receive 29 
dollars and then sold him for 64 dollars ; did he gain or lose, 
and how much ? 

25. Borrowed 640 dollars, of which I have paid 375 dol- 
lars ; how much do I still owe ? Ans. $265. 

26. Columbus discovered America in 1492 ; how many 
years is it since ? 

27. If I buy 489 oranges for 912 cents, and then sell 136 
for 196 cents ; how many oranges will I have left, and what 
will ihey cost me ? 

28. How much must I add to 467 to make the number 
2324? Ans. 1857. 

Suppose there are a certain number of books lying on a 
defi^, and I put 12 more on, and then take 12 off, the num* 
ber remaining on the desk will evidendy be the same as it 
was before I put the 12 on. The first operation is addition, 
aijd the other subtracttcm. The first is increase, the other 
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decrease; the first makes greater and the oth^ mafccp 
less. 

Again, suppose there are a certain number of books lying 
on a table, and you put 14 more on, and then take off 18, 
and on counting the remainder you find there are 28 on the 
table; how many were there at first ? Now to ascertain the 
number, take the 28 which are now on the table and restore 
the 18 which you took off, that is, add 18 to the 28, this 
makes 46, and the 14 which you put on must be taken off, 
that is, subtracted, this leaves 32, the required number ; or 
we may reason differently, thus — as you took 18 off and put 
but 14 on, you have taken off 4 more than you put qq, so 
you must add 4 to the 28 to get the number at first on the 
table, 82 books. 

In working such questions you will find that wherever a 
number has been added, you must subtract the same number, 
and where a number has been subtracted you must add an 
equal number to the given number. 

Sometimes several numbers are added and several sub- 
tracted, the quickest way of working such questions is to set 
all the numbers which have been subtracted under the last 
mentioned number, and add the whole together, then all the 
numbers added in the question should be collected in one 
sum, which subtract from the other sum. 

29. A. man put some money into the bank, and after it had 
been there several weeks he drew out 27i5 dollars, a few days 
after this, he put in 480 dollars, at another time he drew out 
240 dollars and still had 1235 dollars remaining in bank ; 
what sum did he put in at first ? Ans. $1270. 

30. A miller put the wheat which he raised on his own 
ferm into his mill without measuring it, he then purchased 
240 bushels of a neighbouring farmer and put it in the same 
bin with his own, out of which he ground and sold 190 
bushels, and ^n bou^t 137 bushels, which he put with the 
rest, afier this he ground and sold 280 bushels and then 
measured what remained in the bin, and found he had 128 
bushels left ; how many bushels did he raise on his own 
farm ? Ans. 221 bushels. 

31. A man being asked how many books were in his 
library, said, vf I were to take B7 xmU and then put 45 int 
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and again take 1% out, and afterwards pnt in 43, 1 should 
then have 879 ; how many did his library contain T 

Ans. 1006. 

32» Suppose a snail should crawl 18 feet up a p(4e one 
n%ht, and sHde down 9 feet during the day, the next night 
it crawled 24 feet upwards but slides down 8 feet during the 
day, the third night it goes up 23 feet and it slides down 11 
feet the next day, on the fourth night it reach^ the top 
having gone up 29 feet ; what was the height of the pole ? 

Ans. 66 feet. 

Add all the upward distances together and take from 
the sum, the sum of the do^f nward distances. 

33. A farmer sold 37 sheep out of his flock and the next 
day bought 75, shortly after this he sold 84, and then had 
29 left ; how manv had he at first ? Ans. 76. 



MULTIPLICATION. 

1. If a peaeh cost 3 cents ; what wiH 4 peaches cost ? 

2. What cdst 4 oranges at 6 cents a-piece ? Why, say if 
one orange cost 5 cents, 4 oranges will cost 4 times 5 cents. 

3. What cost 3 pounds of raisins at 6 cents a pound ? 
Why? 

4. What cost 6 yards of tape at 2 cents a yard ? Why ? 
6. What cost 5 pounds of sugar at 9 cents a pound ? Why ? 

6. What are 3 barrels of flour worth at 6 dollars a barrel T 
Why? 

7. What will 8 pounds of beef cost at 7 cents a pound ? 
Why? 

8. What will 8 reams of paper cost at 4 dollars a ream t 
Why? 

9. There are 4 quarts in one gallon ; how many quarts in 
7 gallons? 

10. There are 8 pints in one gallon ; how many pints in 
6 gallons ? 

11. What will 7 pair of shoes cost at 3 dollars a pair ? 
Why? 

12. What will 8 pounds of rice cost at 4 cents a pound? 
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BffULTfPLICATION. 
BfULTIPLICATION TABLE.* 



2 times 


8 


times 


4 times 


6 times 


6 times 


7 times 


lareS 


1 


are 8 


1 


are 4 


1 


are 5 


1 


are 6 


1 


are 7 


2 4 


2 


6 


2 


8 


2 


10 


2 


12 


2 


14 


3 6 


3 


9 


8 


12 


3 


15 


8 


18 


8 


21 


4 8 


4 


12 


4 


16 


4 


20 


4 


24 


4 


28 


5 10 


5 


15 


5 


20 


6 


26 


6 


80 


6 


36 


6 12 


6 


18 


6 


24 


6 


80 





86 


6 


4» 


7 14 


7 


21 


7 


28 


7 


36 


7 


42 


7 


49 


8 16 


8 


24 


8 


32 


8 


40 


8 


48 


8 


66 


9 18 


9 


27 


9 


36 


9 


46 


9 


64 


9 


68 


10 20 


10 


30 


10 


40 


10 


50 


10 


60 


10 


70 


11 22 


11 


33 


11 


44 


11 


56 


11 


66 


11 


77 


12 24 


12 


36 


12 


48 


12 


60 


12 


72 


12 


84 


13 26 


13 


39 


13 


52 


13 


65 


13 


78 


13 


91 


14 28 


14 


42 


14 


66 


14 


70 


14 


84 


14 


98 


15 30 


15 


45 


15 


60 


15 


75 


15 


90 


16 


105 


16 32 


16 


48 


16 


64 


16 


80 


16 


96 


16 


112 


17 34 


17 


51 


17 


68 


17 


85 


17 


102 


17 


119 


18 86 


18 


54 


18 


72 


18 


90 


18 


108 


18 


126 


19 88 


19 


57 


19 


76 


19 


95 


19 


114 


19 


183 


20 40 


20 


60 


20 


80 


20 


100 


20 


120 


20 


140 


21 42 


21 


63 


fejl 


84 


21 


105 


21 


126 


21 


147 


22 44 


22 


66 


22 


88 


22 


110 


22 


132 


22 


164 


23 46 


23 


69 


23 


92 


23 


116 


23 


138 


23 


161 


24 48 


24 


72 


24 


96 


24 


120 


24 


144 


24 


168 


26 50 


25 


75 


25 


100 


25 


126 


26 


160 


25 


176 


26 52 


26 


78 


26 


104 


26 


,130 


26 


166 


26 


182 


27 54 


27 


81 


27 


108 


27 


136 


27 


162 


27 


189 


28 56 


28 


84 


28 


112 


28 


140 


38 


168 


28 


196 


29 58 


29 


87 


29 


116 


29 


146 


29 


174 


29 


203 


30 60 


30 


90 


30 


120 


30 


150 


30 


180 


30 


210 



* The above table should be thoroughly committed to 
memory before the learner proceeds further. 

NoTx. — ^This table should be written with chalk upon the black 
board) and recited in concert by the whole class, first from top to bot- 
tom, then from bottom to the top of the column. The exercise should 



Digitized 



by Google 



nonuiipuGATicai. 



% 



MULTIPI.IOATION TABLB COKTnnnBD. 



8 ( 


imes 


9 times 


10 times 


11 


dmea 


12 times 


1 


are 8 


1 


are 9 


1 


are 10 


1 


axe 11 


1 


are 13 


2 


16 


2 


18 


2 


20 


2 


22 


2 


24 


3 


24 


3 


27 


3 


80 


3 


83 


3 


36 


4 


32 


4 


36 


4 


40 


4 


44 


4 


48 


5 


40 


5 


45 


5 


50 


6 


65 


6 


60 


6 


48 


6 


54 


6 


60 


6 


66 


6 


72 


7 


56 


7 


63 


7 


70 


7 


77 


7 


84 


9 


64 


8 


72 


8 


80 


8 


88 


8 


96 


9 


72 


9 


81 


9 


90 


9 


99 


9 


106 


10 


80 


10 


90 


10 


100 


10 


110 


10 


120 


11 


88 


11 


99 


11 


110 


11 


121 


11 


133 


13 


96 


12 


108 


12 


120 


1» 


132 


12 


144 


13 


104 


13 


117 


13 


130 


13 


143 


13 


156 


14 


112 


14 


126 


14 


140 


14 


154 


14 


166 


15 


120 


15 


135 


15 


150 


15 


166 


16 


180 


16 


128 


16 


144 


16 


160 


16 


176 


16 


193 


17 


186 


17 


153 


17 


170 


17 


187 


17 


904 


18 


144 


18 


162 


18 


180 


18 


198 


18 


216 


1» 


152 


19 


171 


19 


190 


19 


209 


19 


228 


20 


160 


20 


180 


20 


200 


20 


220 


20 


240 


21 


168 


21 


189 


21 


210 


21 


231 


21 


252 


22 


176 


22 


198 


22 


220 


22 


242 


22 


. 264 


23 


184 


23 


2or 


33 


230 


23 


253 


23 


276 


24 


192 


24 


216 


24 


240 


24 


264 


24 


288 


25 


200 


25 


225 


25 


250 


25 


275 


25 


aoo 


26 


208 


26 


234 


26 


260 


26 


286 


26 


312 


27 


216 


27 


243 


27 


270 


27 


297 


27 


824 


28 


224 


28 


252 


28 


280 


28 


806 


28. 


836 


m 


232 


29 


261 


29 


290 


29 


819 


29 


848 


80 


240 


30 


270 


30 


300 


30 


830 


30 


860 



be continued from time to time, taking one column for a lesson, until 
the whole is thoroughly learned. 

The best way to determine whether a column is thoroughly learned 
by the pupils, is for the teacher to rub out the products, and then with 
a rod to point promiscuously in the left-hand column, and if the class 
can keep up a good concert whilst going over the numbers thus, it may 
be taken for granted that the lesson is pretty well learned, 

C 
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Ids What will 9 poUndd of tugar cost at 18 cents a pound ? 

14. What cost 12 yards of cloth at 7 dollars a yard ? Why ? 

15. If a man can earn 13 dollars a month ; how much qan 
he earn in 6 months ? 

16. What will 16 oranges cost at 3 cents a piece? Why? 

17. In one gallon there are 8 pints ; how many pints in 
13 gallons ? Why ? 

18. Which is the greater 8 times 13, or 13 times 8 ? 

19. If a you read 14 pages in a day ; how many pages 
^onld you read, at that rate, in 9 days ? Why ? 

20. How much will 16 melons cost at 9 cents a-piec0 ? 
Why? 

21. If a man can walk 24 miles in one day, how many 
miles can he walk in 6 days ? Why ? 

22. What will 12 pomids of butter cost at 18 cents a pound ? 

23. What ar^ 8 dozen eggs worth at 15 cents a dozen? 
Why? 

24. There are 8 quarts in a peck ; how many quarts in 14 
|>ecks ? 

25. If one ton of hay cost 17 dollars what will 6 tcAis cost? 
Why? 

26. If a pound of honey cost 14 cents, what will 7 pounds 
cost? Why? 

27. If a steamboat will go 13 miles in one hour, how hx 
will \i£o in 12 hours ? Why ? 

287if a labourer can earn 16 dollars in a month, how 
much can he earn in 11 months ? Why ? 

29. There are 4 gills in a pint, and 8 pints in a gallon ; 
how many gills in 2 gallons ? 

30. There are 12 inches in one foot ; how many inches 
in 9 feet ? Why ? 

31. There are 1760 yards in one mile ; how many yards 
(n 7 miles,— one of these numbers being greater than any in 
the multiplication table, we must use the slate and multiply 
one figure at a time. 

Here we say, 7 times make 0, then 7 
Yds. times 6 make 42, that is, 42 tens, which is 
1760 equal to 4 hundred and 2 tens, put down the 

Thus, 7 2 under the 6 tens, and then say, 7 times 7 

12320 make 49 hundreds, and 4 hundreds make 53 
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hundreds, 5 thousands «nd 3 hundreds, put down the J hun- 
dreds under the 7 hundreds, and then say, 7 times 1 maks 7 
thousands, and 5 thousands make 19 thousands. 

By multiplication we ascertain what a number amounts to 
when repeated a given number of times ; thus, 3 times 4 
make 12, that is, 4 repeated 3 times make 12. The num- 
ber to be multiplied is called the multipHeandf the number 
we muldply by is called the multiplier, the result of multi- 
plication is called the product The multiplier ^nd multi- 
plicand are also called factors, or either of them a factor, 

RUI^ FOR MULTIPLICATION. 

Write the multiplier under the multiplicand, jdaeiiig units 
under units, tens under tens, &c. 

Commence at the right hand and multiply each figure in 
the multiplicand separately, and place the right hand figure 
of each product under the figure in the multiplicand from 
which it arose, a^d carry the left hand figure as in addition. 

If there is more than otie figure in the multiplier, multiply 
by each figure separately, and write its product in a sepa- 
rate line, placing the right hand figure of each product 
directly under the %ure by which you multiply, after which 
add to them t^e several products, the sum will be tiie required 
product 

EXAMPLES. 

1. Multiply 4623 by 8, Multiplicand 4623 

Multiplier ^ 8 

2. Multiply 3764 by 34, 3764 Product 3^84 

^^ 

16056 
11292 
Product 127976 

3. Suppose 674 be the multiplicand and 24 the multiplier, 
what is tiie product ? 

674 This tjharacter = signifies equal, as 1 

24 dollar =100 cents. 

2696 + addition, as 4+12=16. 
1348 X multiplication, as 8x6=48. 

Product 16176 
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MULTIPI^CATION. 



4; KTiAiply 46M by 12, Prodact « 66208 

6. Multiply 370 by 47 Product = * 12972 

6. Multiply 4764 by 826 Product = 1653064 

' 7. Multiply 2458 by 19 Product = 46607 

8. Multiply 4628 by 247 Product = 1148116 

9. What will 96 barrels of flour cost at 7 dollars a barrel ? 
Ans. 662 dollars. Why? Say, if it takes 7 dollars to buy 
one barrel, the whole cost will be seven times as many dol- 
lars as there are barrels. ^ 

10. There are 24 hours in one day ; how many hours in 
7 days ? Ans. 168 hours. Why ? Say, if there are 24 
hours in one day, in 7 days there will be 7 times 24 hours. 

11. Suppose 4673 be one factor, and 3764 another ; what 
i» ^e product? 



PROOF OF MULTIPLICATION, 

Add together all the figures in Uie product, and observe 
the number of 9s contained in the sum, and put down the 
excess ; do the same with each &ctor, then multiply together 
the excess of the factors and cast out the nines from the 
product. If the excess in this case be the same as that in 
the first product the work may be considered right. It is 
proper to observe, however, that there is a possibility of an 
error being in the work, though it proves correct by this pro- 
cess, but as this error must be just 9, in the units, tens, or 
hundreds, &c., it is not likely to occur very often. 
12. Multiply 7438 x4 by 3652 
3652 x7 

The sum of the figures in the 
multiplicand is 22, this makes two 
nines, and an excess of 4, in the 
multiplier there is one nine, and an 
excess of 7, their product is 28= 
three nipes, and an excess of 1, the 
same as that in the product. Counting the nines in the pro- 
duct we say, the 7 and 2 make 9, then 6 and 3 make 9, we 
have yet. 1, 5, 7, and 6, these make two nines, and an ex- 
cess of 1. 



14876 
37190 
44628 
22314 
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la* What QAOX 46 biMfaels of ««ni %\ 06 ^wM a bi^M? 
Ans. 2688 cents. Why ? Say, if one bushel cost 59 ewtp* 
48 bushels will cost 48 times 56 eeats. 

Note. — ^If you point off two figures to the ri^^t finr oeati^ sU to tkp 
left of the point wiU be dQUara; thus, 26$8 cents »$26.8«, rend 96 dol- 
lars and 88 cents. 

14. What are 247 bushels of wheat werth at 96 ceat* • 
bushel? Ans. #237.12. Why? Say, if one^ bushel oost 
96 cents, the whole price will be 96 times as many 0(Nll0 ai 
there are bushels. 

15. In a certain com field there are 248 rows, and 87 bills in 
each row ; how many hills are there in the field? Ans. 2J576 
hills. Why ? Say, if there are 87 bills in one row, there 
must be 87 times as many hills as there are rows. 

16. There are 69 pieces of cloth, each piece eontaiaing 
112 yards; how many yards are there in all? Ans. 7728 
yards. Why ? If there are 112 yards in one {^cac, in 69 
pieces there will be 69 times 112 yards. 

17. What will 421 bushiels of. wheat cost at 1^ cants » 
bushel? Ans. $568.35. Why? 

18. Suppose 24 men can build a certain wall in 36 days ; 
in how many days can one man do it ? Ans. 864 days. 
Why ? If it takes 36 days for 24 men to build a wall, it 
will take 24 times 36 days for one man to do it. 

19. How many days* work can 16 men do in 29 days ? 
Ans. 464 days' work. Why ? Since one man can do 29 
days' work in 29 days, 16 men can do 16 times 29 days' 
work in the same time. 

20. There are 24 hours in a day ; how many hour» ia 75 
days ? Why ? 

21. There are 52 weeks in a year; how many weeks in 
37 years? Why? 

^. Bought 23 bales of clpth, each containing 46 pieces, 
and each piece 25 yards ; how many yards in all ? Ans. 
26450 yards. Why ? 

23. A merchant bought 235 yards of cloth for which he 
paid 276 cents a yard ; what did the whole amount to. Ans. 
$648.60. Why? 

24. What will 784 chests of tea cost, at 69 dollars a cheat? 
Ans. $54096. Why? 
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• W. What cost 138 biiflbels of potatoes at 45 cents a buebel? 
Why! 

26. What will 56 yards of doth cost at 235 cents a yard ? 
Ans. ildl.60. Why? 

27. A raerehant bought one piece of cloth containing 69 
yards, at $2.75 per yard, and another containing 56 yards, at 
#9.84 per yard ; what did the whole cost ? Ans. $401.79. 

28i Suppose I buy 27 bags of coffee, each containing 126 
"pounds^ and then seU 1678 pounds ; how much will 1 have 
kft ? Ans. 1724 pounds: 

29. Multiply 68 by 37, and then add 426 to the pro- 
dvot. Ans. 2942. 

m. Multiply 46 by 38, and 76 by 23, and add the pro- 
ducts together. Ans. 3496. 

SI. Multiply 75 by 39, and 64 by 43, and subtract the 
less pro^ct from the greater. Ans. 173. 

32. A man who had $156, bought 14 barrels of flour at 
$6 a barrel, 4 cords of wood at $4, a cord, and 9 yards of cloth 
at $8 a yurd; how mneh money had he left? Ans. $29. 



DIVISION. 

QUESTIONS TO BE ANSWERED OIUtLT. 

1. A farmer paid 24 dollars for some sheep, at 8 dollars 
a-piece ; how many sheep did he buy ? Why ? Since 3 
dollars will buy one sheep, 24 dollars will buy as many 
sheep as there are threes in 24. 

2. A man paid 2(8 dollars for some wood, giving 4 dollars 
a cord ; how many cords did he buy ? Why ? Since 4 
dollars will buy one cord, 28 dollars will buy as many cords 
as there are 4s in 28. 

3. How many yards of cloth, at 7 dollars a yard can you 
buy for 56 dollars ? Ans. 8 yards. Why ? 

4. If a man travel 3 miles in a hour, how many hours will 
he be in travelling 39 miles ? Ans. 13 hours. Why ? 

5. How many pounds of sugar, at 3 cents a pound, can 
you buy for 72 cents ? Why ? 



Digitized 



by Google 



• DlVItSOK. 81 

6. If a man ean earn 16 dollars in one laonth^ in how i 

months can he earn 80 dollars ? Why ? 

7. A man had 91 dollars, which he gave fcx cloth, p&3riiig 
7 dollars a yard ; how many yards did he b«y ? Why ? 

8. A boy had 72 nuts, which he gare to his eompanioos, 
each boy receiving 6 nuts ; how many boys were there ? 
Why ? 

9. How many lead pencils could you buy for 42 cents if 
they are sold at 6 cents a-piece ? Why ? Say, if 6 cents 
wiU pay for one pencil, as many times 6 as there are in 42, 
so many penciils 42 cents will pay for. 

10. In a certain orchard there are 117 trees, and 13 trees in 
each row ; how many rows are there ? Why ? Say, since 
it takes 13 trees to make one row, as many times 13 as there 
are in 117, so many rows will 117 trees make. 

11. If you divide 48 apples equally among 8 boys, how 
many will each boy have ? Why ? Say, since ii would 
take 8 apples to give each boy one, as many times 8 as there 
are in 48, so many apples will each boy receive. 

12. If you have 65 cents to pay for beef, at 6 cents a 
pdund, how many pounds can you buy ? Why ? 

13. Suppose 12 men are to receive 166 dollars for doing 
a certain piece of work, how much will each man receive ? 
Why? 

14. A man sold some sheep at 6 dollars a-piece, and re- 
ceived 80 dollars for the whole ; how many sheep were 
there ? Why ? 

15. A man bought 12 gallons of brandy for 36 dollars ; 
how much was that a gallon !• Why ? Since it would take 
12 dollars to pay one dollar a gallon, the price will be as 
many times one dollar as there one 12s in 36. 

16. A man received 132 dollars for working 12 months, 
how much was that a month ? Why ? 

17. If you had 75 dollars, how many barrels of flour could 
you buy at 5 dollars a barrel ? Why ? 

18. How many pounds of coffee at 16 cents a pound can 
you buy for $1.28? Why? 

19. When hay is 13 dollars a ton, how many tons can you 
purchase for 78 dollars ? Why ? 

20. If an orange is worth as much as 5 apples, how many 
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mttiigwi are 60 applet worth ? Why ? Swee ^ apples are 
-worth one orange, as many times J5 as there are in 60, no 
mBXkj oraii^ef are 60 apples worth/ 

21. If one man can do a piece of work in 40 days, in how 
many days can 5 men do the same ? Why ? Since 5 men 
can do 5 days' work in one day* as many times 5 as there 
are in 40, so many days would 5 men require to do 40 days' 
work. 

22. A man paid 96 cents for a horse to ride 14 mh^ ; 
how much was that a mile ? Why ? 

23. If a horse eats 8 quarts of oats in one day, in how 
many days will he eat 96 quarts ? Why ? 

24. A man has 84 gallons of heer, which he wished to 
put into kegs, each of which would hold 7 gallons ; how many 
kegs would he require ? Why ? Since it requires one keg 
to hold 7 gallons* he will require as many kegs as there are 
7s in 84. 

25. 14 men agreed to pay in equal shares for a horse 
worth 126 dollars; how much did each pay? Why? Since 
it would take 14 dollars for each man to pay 1 dollar, as 
many times 14 dollars as there are in 126, so many doU^rs 
each man must pay. 

26. If 4 yards of cloth will make a cloak, how many 
cloaks will 56 yards make ? Why ? 

27. If you had a vessel containing 96 gallons of wine, 
having a pipe which discharges 8 gallons in an hour; in how 
many hours would it discharge the 96 gallons ? Why ? 

28. If a man perform a journey in 72 hours, how many 
days will he require to do it if be travel 9 hours a day ? Why t 

29. In 36, how many times 4? how many times 9, 12, 6? 

30. 48 are how many times 8, 12, 16, 4, 3, 6 ? 

31. 24 are how many times 8, 6, 3, 4, 12? 

32. 72 are how many times 8, 9, 12, 18, 24, 36, 2, 3, 4> 6? 

33. 96 are how many times 8, 12, 16, 24, 4 ? 

34. 84 are how many times 7, 12, 14, 28, 3, 4 ? 

35. 144 are how many times 12, 16, 18, 8, 9, 24, 6 ? 

36. 80 are how many times 8, 10, 16, 5, 4, 20 ? 

37. 60 are how many times 5, 6, 12, 15, 20? 
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MENTAL ARITHMETIC. 

* 1 . If an orange cost 6 cents, what win one^alf I 
of it be worth ? 

2. What is one-half of 6? 
What do you understand by the tenn one-| 

half? Ans. If any thing, or any number be divided into 
two equal parts, one of these parts is called one-half. 
How many halves make the whole of any thing ? 

3. 3 is what part of 6 ? Ans. 3 is the half of 6, because 
two 8s make 6, and two halves make the whole. 

4. If a cord of wood cost 8 dollars, what will half a cord 
cost ? What is one-half of 8 ? How do you find one-half 
of any number ? Ans. divide it by 2. 

8. What is one half 12, of 14, of 16, of 24, of 26, of 28 ? 

6. How many times 2 in 7 ? Ans. 8 twos and 1 over. 

7. What part of 2 is 1 ? Ans. 1 is one-half of 2. 
"8. What is one-half of 9 ? Ans. 4 and one-half, 4i. 

9. What is ^ of 5 ? Ans. 2i. 

* 10. What is I of 18, of 17, of 19, of 25, of 27, of 29 ? 

11. If a peach cost 3 cents, what is one-third I 
of it worth ? What is one-third of three ? 

12. What are we to understand by the term one- I 

third ? Ans. If any thing or any number be divided | 

into three equal parts, one of those parts is called one-third, 
and two of them two-thirds. 

18. If a yard of cloth cost 6 dollars, what is one-third of 
it worth ? What is one-third (i) of 6, two-thirds (I) of 6 ? 

14. How do you find one-third (i) of any number? Ans. 
tlivide it by 3. 

15. What is one-third (|) of 12? two-thirds of 12? 

16. What part of 12 is 4, is 8 ? Why is 4, i of 12 ? 
Ans. because three times 4 make 12, and three-thirds make 
the whole of any thing, or any number. 

17. What is i of 6, of 9, of 12, of 15, of 18, of 24, of 27, 
of 80? 

18. What is I of 36, * of 36, * of 6, * of 18, 1 of 15, i 
t)f9,*of89? 

19. 2 is 5 of what number ? What number is 8 tlie i 
of? 13,14,15? 
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20. Suppose 8 is f of yoine number^ what is | of &at nmn- 
ber ? A.ns. 4. Why ? Say if 8 be two parts, the half of 8 
will be ono ^rt» aitfl 4 is the half of 8. 

21. Suppose 12 is i of some number, what is i of, that 
number ? Why ? 

22. If Id be f of some number, what is i of that number ? 
Why ? What is the whole, or | of the number ? 

23. 18 is f of what number? 20 is, 24 is, 22 isT 

24. What is i of 27 ? First find i ; thus, 3 in 27, 9 
times ; then 9 is ^ of 27, and two 9s, or 18 is i of 27. * 

26. What is one-half (i) of 24, of 28, i of 36, * of 36? 
26. What is i of 39, * of 39, * of 42, i of 56 ? 

27. If an orange cost 4 cents, what is one-fourth 
I of it worth ? 

28. What are we to understand by the term one- 

I fourth (?) and (I) ? Ans. If any thing, or any 

number, be divided into 4 equal parts, one of those parts is 
cajled one^ourth (?), two of them, two-fourths (|), three of 
them (I). What is i of 8, of 12, of 20, of 24, of 28 ? How 
maoy fourths make the whole of any number? 

29. How do you find one-fourth of any number? Ans, < 
by dividing it by 4. What is i of 36, of 48, of 32 ? 

30. 7 is ^ of what number? 9 is ^ of what number? 13 
is i of what number ? 

31. 16 is J of what number? 14, 18, 17, 15, 19,23,24,25? 

32. If 18 be I of some number, what is | of that number? 
Ans, 6. Why ? ^Say, if 18 be 3 parts, one-third of 18 must 
be one part, and i of 18 is 6. 

33. 24 is I of what number? 36 is, 42 is, 15 is? 

34. If 27 be I of some number, what is that number? First 
find i by dividing 27 by 3. 

35. If you have | of a number, how do you get i ? Ans, 
divide the numb^ by 3,— after you get ?, how do you get 
the whole, or | ? 

36. If 36 be I of some number, what is that number ? 
Ans. 48. Why? Say, if 36 be 3 parts, i of 36, or 12 
must be one part ; and as the number contains 4 of those 
parts, 4 times 12 must be the number; now 4 times 12 make 48. 

37. What is i of 20. of 36, of 40, of 60, of 72, of 76, oi 96 ? 

38. Whatis |ofl2,|of36,|of56,Jof72,iof48,of76? 
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80. What is i of 96, i of 21, i of 24, i of 34, i of 42, i 
of 60? 

40. What is i of 68, * of 21, * of 89, « of 44, j of 16, | 
of 20? 

41. If 2 pounds of sugar cost 28 cents^ what will one 
pound cost ? Ans. 14 cents. Why ? Since 2 poonds cost 
28 cents, one pound will cost I of 26 cents, and 14 is i 
of 28. 

42. If B bushels of apples cost 72 cents, what will one 
bushel cost ? Ans. 24 cents. Why ? Since 3 bushels of 
apples cost 72 cents, one bushel will cost | of 72 cents, and 
i of 72 is 24. 

43. If 4 yards of muslin cost 72 cents, what will one yard 
cost? Ans. 18 cents. Why? Since 4 yards cost 72 cents, 
one yard will cost i of 72 cents, and i of 72 is 18. 

44. If 3 bushels of apples cost 69 cents, what will 2 bush- 
ds cost? Ans. 46 cents. Why? Since 3 bushels cost 69 
cents, one bushel will cost i of 69 cents, which is 23 cents, 
and 2 bushels will cost ^ of 69 cents, or twice 23 centsan 
46 cents. 

45. If 3 yards of linen cost 84 cents, whai will 2 yards 
cost? Why? 

46. If 4 yards of cotton cloth cost 72 cents, what will 8 
yards cost? Why? 

47. If 2 bushels of corn cost 84 cents, what will 7 bush- 
els cost? Ans. $2.94. Why? Since 2 bushels cost 84 
cents, 1 bushel will cost i of 84, or 42 cents, and 7 bushels 
will cost 7 times i of 84, or 7 times 42 cents. 

48. If I of a yard of silk, cost 87 cents, what will i of a 
yard cost? Ans. 29 cents. Why? Since 3 parts cost 87 
cents, 1 part will cost i of 87 c^nts, and ^ of 87 is 29. 

49. If I of a yard of cotton cloth cost 18 cents, what will 
a yard cost? Ans. 24 cents. Why? Since 3 parts cost 
18 cents, 1 part will cost i of 18 cents, which is 6 cents, 
and 4 parts will cost 4 times i of 18 cents, or 4 times 6 
cents=s24 cents. 

50. What is to be understood by the term f ? Ans. If 
any thing or any number, be divided into 4 equal parts, 3 
of these parts are called i of that thing or number; or we 
may express it more briefly by saying 3 of 4 equal parts. 
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51. If a pound of honey cost 32 cents, what will | of a 
pound cost? Why? 

612. If i of a bushel of corn cost 39 cents, what is a 
bushel worth ? Why ? What are 8 bushels worth ? 

63. If I of a barrel of flour cost 6 ddiars, what will 12 
barrels cost? Why? 

54. If a pine-apple be worth 20 cents, and it 
be cut into 5 equal pieces, what will one piece 
be worth ? 

55. If any thing or any number be divided 
into 5 equal parts, what do we call one of those 

parts ? Ans. one-fifth. How many fifths make the whole 
of any thing or of any number? Ans. five. 

66. What is one-fifth (J) of 20? Ans. 4. Why? Be- 
cause 5 times 4 make 20, and 5 times -J make the whole of 
any thing or of any number. 

57. How do you find | of any number! Ans. divide it 
by 5. What is J of 35, of 40, of 60, of 75, of 15, of 30, 
of 45? 

58. What is 4 of 80, f of 80, f of 80, f of 45, f of 10, 
j of 60 ? 

59. If 32 be | of some number, what is J of that num- 
ber ? Ans. 8. Why ? Since 32 make 4 parts of a certain 
number, i of 32 must be 1 part of that number, and ^ of 32 
is 8. 

60. If you divide a number by J5, what part of the num- 
ber do you get, if you divide by 4, by 3, by 2 ? 

61. What is 4 of 28, of 36, i of 12, of 42, i of 60, of 
36, J of 85? 

62. If 42 be | of some number, what is that number? 
Ans. 70. Why ? Say, if 42 be 3 parts of some number, 
then 7 of 42 must be 1 part of that number, and as the 
number consists of 5 parts, 5 times | of 42 will make the 
whole of the number, i of 42 is 14, and 5 times ^ of 42 it 
5 times 14=:70. 

63. 36 is i of what number ? Why ? 

64. 18 is f of what number, | of what number ? Why ? 

65. 24 is I of what number, is f of what number? Why I 

66. 36 is ^ of what number, is |, is |, is |, is i, of what 
number ? 
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67. Whw is j^ of 80, 1 of 80, 1 of 80, J rf 80, 1 of 45, 
*of48? Why? 

68. 48 is s of what number, y, is i, is }, is |, is | of what 
number? 

69. If 5 yards of muidin cost 70 cents, what part of 70 
cents will 1 yard cost, will 2 yards, 3 yards, 4 yards? What 
Mi<rf70, §;|^|of70? 

70. 6 pounds of cheese cost 40 cents, what will 1 pound 
cost, 2 pounds, 3, 4 pounds ? Why ? 

71. If I of a yard of calico cost 27 cents, what will a 
yard cost, 4 yards, 10 yards, 7 yards, 3 yards? Wny ? 

72. If a bushel of oats cost 35 cents, what will f of a 
bushel cost, | oi a bushel ? Why ? 

73. If a man travel 28 miles in | of a day, how far will 
he travel in a day, in 8 days ? Why ? 

74. If 45 bushels of corn grow on an acre of land, how 
much wiU grow on | of an acre, | of an acre, # of an acre ? 

75. If a bushel of wheat cost 90 cents, what is $ a bushel 
worth, f of a bushel, | of a bushel 1 

76. A man being asked how many sheep he had, said 
diat I of the number made 57 ; how many had he I 

77. A man being asked the age of his eldest son, said his 
youngest -son's age was 18 years, which was three-fifths 
(I) of the age of his eldest son, what was his eldest son's 
age? 

78. A. man bought two cows, for one he gave 24 dollars, 
which was | of what he gave for the other, what did he 
give for the other? 

79. A man bought a cow, an ox, and a horse, for the cow 
he gave 27 dollars, which was J of .what he gave for the 
ox, and the price of the ox was f as much as the price of 
the horse ; what was the price of the ox, and also of the 
horse? 

80. John bou^t a slate, an Arithmetic, a Reader, and a 
Dictionary ; for the slate he gave 16 cents, which was i of 
what he gave for his Arithmetic, and the price of the Arith 
metic was f of what he gave for his Reader, and the price 
of the Reader was | of what he gave for his Dictionary ; 
what did he give- for his Arithmetic, for his Reader, and for 
his Dictionary ? 
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81. If a melon cost 6 etn% and it be cut into 
6 equal pieces, what will one piece be worth t 
What is one of 6 «qual parts called ? Ans. J. 2 of 
6 equal parts, 3, 5 of 6 equal parts ? How many 
sixths are there in the whole of any thing, or 
of any number ? 

82. How do you find one-sixth of any number? divide it 
by 6, that is, find how manv times 6 is contained in it. 

83. What is J of 24, of 48, of 36, of 30, of 18, of 72, 
of 96, of 78, of 64? 

84. What is f of 18, of 36. of 60, of 72, of 42, of 84, 
of 48, of96, of 64, of 78? 

86. Suppose 72 dollars are to be divided among six men, 
what part of 72 dollars must one man receive, 2 men, 3 men, 
6 men ? How many dollars will one man receive, 6 men ? 

86. If I of a certain number be 46, what is J of that 
number? Ans. 9. Why? Since 6 parts of a number 
make 46, 1 part will be | of 46, and | of 46 is 9. 

87. 14 is J of what number, 16 is, 12 is, 16 is, 26 is, 
28 is? 

88. 30 is I of what number? Ans. 36. Why ? Since 
80 is 6 parts, ^ of 30 must be one part, and as the number 
consists of 6 parts, 6 times J of 30 is the number ; now | 
of 30 is 6, and 6 times | of 30 is 6 times 6=i36. 

89. 40 is I of what number, 66 is, 36 is, 76 is, 60 is, 70 
is, 80 is? 

90. What is J of 60, J of 60, i of 60, ^ of 60, i of 60, 
f^of 60, lof 60? 

91. What is J of 84, * of 84, § of 40, J of 60, | of 72, 
I of 96? 

92. If a yard of linen cost 64 cents, what will J of a yard 
cost, I of a yard ? Why ? 

93. If I of a day's labour be worth 70 cents, what will } 
of a day be worth, what will a day's laboilr be worth? 
Why? 

94. If I of a bushel of apples cost 36 cents, what wfll t 
bushel cost, what will 12 bushels cost ? Why ? 

96. If a yard of muslin cost 18. cents, what will 2 yards 
and { of a yard cost ? 

96. A man sold a cow for 20 dollars, which was only 
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I of what she cost him; how mueh did die oost him? 
Why? 

97. A man bought a watch for 42 dollars, and sold it for 
I of what it cost him ; how much did he sell it for J Why I 

08. A boy bought a knife, a handkerchief, and a book, die 
knife cost 35 cents, which was | of what the handkerchief 
cost, and the price of the handkerchief was | as much as the 
price of the book ; ^hat did the handkerchief, and what did 
the book cost? 

99. A man bought a goose, a turkey, a sheep, and a pig, 
for the goose he gave 60 cents, which was | of what he gave 
for the turkey : — the turkey cost | as much as the sheep, and 
the sheep I as much as the pig ; what did the turkey, the 
sheep, and also the pig cost ? 

100. A man gave 35 cents for his breakfast, which was | 
of what he gave for his dinner ; what did he give for his 
dinner ? 

101. A man being asked how many sheep he had, an- 
swered, that he had them in 4 pastures^ in the first, there 
were 48, J as many in the second, which was 1 of the num- 
ber in the third, and that the number in the third was | as 
many as were in the fourth ; how many sheep were in the 
8d, 3d, and 4th pastures, and how many had he altogether ? 

102. If a cocoa nut cost 21 cents, and it be cut 
into 7 equal pieces; what will one piece be worth? 
What is one of 7 equal parts called, 2 of 7 equal 
parts, 3, 4, 5, 6 of 7 equal parts ? 

103. What is 1 of 21, f , 4, 4, 4 of 21 ? 

104. How do you find one-seventh of any number? 
Ans. Divide it by 7, that is, find how many times 7 is con- 
tained in the number. 

105. What is 4 of 63, of 84, of 98, of 112, of 77, of 28, 
of 56, of 91? 

106. What is 4 of 35, S of 35, 4 of 42, & of 56, 4 of 84, 
4 of 91? 

107. 12 is 4 of what number, 9 is, 19 is, 16 is, 8 is, 25 is, 
27 is 4 of what number? 

108. 28 is 4 of what number, 36 is % of what number ? 
Why? . ■ ' 

109^ 48 is I of what number, 45 is f of what number! 
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Why ? Since 45 is 5 parts of a certain number, | of 45 
must be 1 part, and as the number consists of 7 parts, 7 
times I of 45 is the number ; now ^ of 45 is 9, and 7 times 
J of 45 is 7 times 9=63. 

110. 24 is f of what number, 28 is ^ of, 40 is f of, 60 is 
I of what number? 

111. If a bushel of apples cost 66 cents, what will 4 of a 
bushel cost ? Ans. 48 cents. Why t Since a bushel cost 
56 cents, 4 of a bushel will cost ^ of 56 cents, and f of a 
bushel will cost 6 times ^ of 56 cents=6 times 8=48 cents. 

1 12. If a yard of silk cost 98 cents, what will 4 of a yard 
cost, 4, fi, f , 3 of a yard? 

113. Bougnt 4 of a ton of hay, for 9 dollars, what is a 
ton worth at that rate? 

114. Sold a watch for 45 dollars, which was only ^ of 
what it cost me ; what did it cost me? Why? 

115. If a man can travel 20 miles in ^ of a day, .how 
many miles can he travel in a day, in 3 days, in 8 days ? 

116. Bought a calf for 8 dollars, which was | of what I. 
gave for a cow ; what was the price of the cow 7 

117. A man being asked his age, said that the age of his 
youngest son was 12 years, which was i^ of the age of his 
eldest son, and that his eldest son's age was ^ of his own 
age ; what was the age of the eldest son, and what was the 
father's age ? 

118. In a certain town there are 4 schools, in the first 
there are 27 scholars, which is | of the number in the second, 
and the second contains only ^ as many as the third, and the 
third but | as many as the fourth ; how many in the second, 
third, and fourth respectively ? 

119. John, William, Peter, and Oliver, gave some money 
to a beggar, John gave him 42 cents, William f as much as 
John, Peter | as much ^ .William, and Oliver ^ ^s much as 
Peter ; how much did each of the three give him, and how 
much did all give him ? 

120. A man sold a yoke of oxen for 80 dollars, 
which was | of what )ie gave for them, when he 
bought them he paid for .them with sheep, at 4 ddr 
lars a-piece ; how many sheep did he give ? 

121 • If a citron melon cost 8 cents, and it be 
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ett ittto 8 eqvftl parCsi what will one piece be wofth, what 
i0 one of 8 equal parts called, 3 of 8 equal parts, 5, 7 of 8 equal 
parts? 

122. How do you find one-eighth of any number ? Ans. 
Divide the number by 8, or find how many times 8 is contained 
in it. 

123. What is one-eighth (J) of 16, of 24, of 72, of 96, 
of 56, of 48, of 32, of*136, of 120, of 64, of 40, of 80, of 
144, of 176? 

124. What is i of 24, i of 72, i of 24, i of 96, | of 66, 
I of 40? 

125. 12 is i of what number, 16 is, 24 is, 18 is, 15 is, 13, 
9, 25 is it of what number ? 

126. 35 is i of what number, 63 is, 91 is, 42, 84, 21 is ? 

127. 45 is I of what number, 54 is | of what number, 
84 is I of what uumber, 25 is |, 40 is f, 65 is |, 15 is | of 
what nuB^ber? 

128^ A nAan ^v^lit | ef a cord of wood for $3.60 ; how 
much was that a cord ? 

129. Sold I of a yard of silk for 48 cents ; what is that a 
yard ? 

130. If a bushel of wheat cost $1 .20, what is | of a bushel 
worth, I of a bushel, | of a bushel ? 

131. Bought g of a ton of logwood, for 28 dollars; what 
is that for a ton, for 5 tons, 7 tons ? 

132. If I of a yard of flannel cost 40 cents, what will | of 
a yard cost, 5 of a yard ? 

133. If 1 of a pound of coffee cost 16 cents, what will | 
of a pound cost, f of a pound, | of a pound, i of a pound ? 

134. If 8 sheep cost 24 dollars, what part of 24 dollars 
will 1 sheep cost, 3 sheep, 7 sheep ? 

135. If 8 oranges cost 40 cents, what wiU 3 oranges cost, 
5 oraftges, 7 oranges, 20 oranges ? ^ 

136. Sold a watch for 30 dollars, which was only | of 
what it cost me when I bought it, I paid for it with silk at 3 
dollars a yard ; how many yards did I give ? 

137. 24 is i of how many times 4, how many times 8 ? 

138. 21 is g of how many times 6, how many times 8, 
4,12? 

139. 30 is I of how many times 12, 8, 6, 4 ? 
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140. 60 is i^ of how many times 10, hov vamnj tknee 14! 

141. Samuel, John, Thomas, William, »nd James were 
counting their marbles, found that Samuel had 24, which wa< 
but f of the number John had, William had § as many as John, 
but John had only f as many as James, and James | as 
many as Thomas ; how many had each, and how many had 
they all together? 

142. A man bought 8 yards of Aoth, and sold it ibr 24 
dollars which was only | of what it cost him ; how much 
did it cost him a yard ? 

143. What are we to understand by the terms one-half (i) ' 
one-third (|) two-thirds *, i, i, |, f , », |, J, f , ?, f 4, J, &c. ? 
Ans. When any thing or any number is divided into two equal 
parts, one of those parts is called one-half of that thing or 
number. If it is divided into 3 equal parts, one of the parts 
is called one-third, and 2 of them two-thirds. If it is divided 
into 4 equal parts, one of the parts is called one-fourth (^), 2 
of them f , 3 of them j. Go on and define) in like manner, all 
the above expressions. 





144. If a watermelon be worth 18 cents, and it be 
cut into 9 equal parts, what will one part be worth ; 
that is, what will one-ninlh (|^ be worth ? What 
do you understand by one-nmth, |, |, |, &;c.? 
How many ninths make the whole of any thing 
or number ? 

145. How do you get J of any number ? Ans. Divide it 
by 9, or find how many nines are contained in it? 

146. What is I of 27, of 63, of 72, of 36; of 99, of 144, 
of 162, of 108, of 117, of 135, of 171 ? 

147. What is | of 72, f of 63, | of 27, § of 46, ? of 108? 
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148^. If 46 be f of some nnmber, what is that number! 
149, 82 is I of wiiat number, is | of what number t 

160. If 20 be I of some number, what is | of that num- 
ber, f of that number, J of that number ? 

161. If a bushel of potatoes cost 72 cents, what will ^ 
of a bush^ cost, i of a bushel, | of a bushel, 1 of a busheiy 
5 of a bushel ? 

162. A man being a^ed the age of his wife, replied, that 
the age of his youngest son was 12 years, which was 1 of 
the age of his daughter, and that his daughter's age was | of 
the age of his eldest sou, and that his eldest son's age was | 
of his own age, and that his wife'^s age was | of his own age, 
what was his wife's age ? 

163. Two boys talking of their ages, one said he was 16 
years old, Well, said the other, J of your age is just f of my 
age, how old am I ? 

164. Two boys counting their money, one said he had 
28 cents. Well, said the other, | of your money is just | of 
mine, how much have 1 ? 

156. 1 is what part of 2, of 3, of 4, of 6, of 6, of 7, of 
8, of 9, of 10, of 11, of 12, of 13, of 14, of 16, of 16, of 

17, of 18, of 19, of 20, &e., <fec. 

166. 3 is how many times 2 ? Ans. one and a half times 
2 ; 6 are how many times 2, 7 are how many times 2, 9 
are, 11, 13, 16, 17, 19? 

167. 7 are how many times 3 ? Ans. 2 times 3 and 5 of 
3, 8 are 2 times 3, and ^ of 3, 9 are how many times 3, 10 
are, 11, 12, 13, 14 16, IG, 17, 18, 19, 20, 21, 22? 

168. 8 are how many limes 4, 9 are, 10, 11, 12, 13, 14, 
16, 16, 17, 18, 19, 20, 21, 22, 23, 24, 26, 26, 27 ? 

169. 10 are how many times 6, 11 are, 12, 13, 14, 16, 
16, 18, 27, 30, 32, 36, 38, 42, 76, 80, 87 ? 

160. 12 are how many times 6, 13 are, 14, 16, 16, 17, 

18, 19, 24, 29, 49, 76, 87, 96, 63, 83, 91, 97, 85 ? 

161. How many times is 8 contained in 967464? We 

here find that 8 is contained in 9 once, leav- 

8)967464 ing a remainder of 1, suppose this 1 placed 

1209^ ^ ^^® '^^* ^ ^^^ ^» making 16, we then find 

that 8 is contained in 16, 2 times, leaving no 
remainder, then finding that 8 is not contained in 7, we place 
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a trtider the 7, and next find the nnmber of 8s in T wiA 
the 4 joined to it, making T4, this contains 8, 1^ times, leaving 
a remainder of 2, we place the 9 under the 4, and suppose 
the 2 placed to the left of the 6, making 26, this eontains 8 
8 times, leaving a remainder of 2, we place the 3 ander the 
6, and snppose the 2 placed to the left of the 4, making 24, 
this contains S, 8 times, so we place the 8 under the 4* 

162. How many times is 4 contained in 958612 ? 

168. How many times is 12 contained in 678482 ? 

164. How many times is 7 contained in 5947 ? 



DIVISION. 

By division we find how many tira«s one number is coo- 
tained in another. It is the converse of multipliccUion, ThtB 
product and one factor being given, and the other reeaUing 
fropa the operation. By division we can also divide a num- 
ber into as many equal parts as the number we divide by 
contains units ; — ^the result of the operation expressing the 
value of one of those parts : — Thus, if we divide 24 by 6, ihe 
result is 4, one of the 6 equal parts which 24 can be divided 
into; then (4 +4 4-44-4 +4 +4+) that is, 24 is divided into 
as many equal parts as (6) the number we divide by contains 
units. 

The number to be divided is called the dividend. 

The number we divide by is called the divisor. 

The result of the operation is called the quotient. 

When a remainder occurs in divimon if should be plaoed 
over the divisor: — Thus, if we divide 17 by 4 we find 17 
contains 4, 4 times, and leaves a remainder of 1, which we 
place over the 4 ; thus, i. 

Such expressions as |, |, j, ^, f , &c., are called ^r^ 
fractions. The number above the line is called the 4i 

numerator (to numerate, means to tell how many.) 
The number below the line is called the denominator^ to 
denominate, means to give a name. 
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' N««x-*^ i» iatfoti^nt that tiie leanwr iboiild fix penmuieQUjF m tfM 
Boxnd th^ UuDtf t^at the denominaior of a fraction ^e/& the numher of 
jMir^ that »>aA^ the whok of on^ /Atn^, or of any number. 



SHOHT DIVISION, OR WHEN THE DIVISOR IS JLES8 THAN 
TWENTY. 

RULE. 

1st. Write down the divisor on the left of the dividend, 
draw a curved line between them, and a straight line under 
the dividend. - 

2d. Find how many times the divisor is contained in the 
left-hand figure or figures of the dividend^ and place the figure 
denoting the number of times under the straight line, for the 
first figure of the quotient. 

3d. If there be no remainder, divide the next figure of the 
dividend for the next figure of the quotient, but when a re- 
htainder occurs, suppose it placed to the left of the next 
figure of the dividend, and then proceed to find how )^ny 
times the divisor is contained in these two, and thus proceed 
till all the figures of the dividend are used. 

4th. After the Jirat trial for each additional figure in the 
dividend, a new figure must be placed in the quotient, when 
one additioi^l figure will not contain the divisor, must be 
put in the^ quotient, and then another figure of the dividend 
must be brought in. 

Note. — When &ere are ciphers on the right4iand of the divisor^ 
cat them off and omit them in the operation ; also cut off and omit the 
same number oi figures from the right-hand of the dividend. The 
figd^res cut off from the dividend must be placed on the right of the 
remainder. 

EXAMPLES. 

Divide 697236 by 12. 12) 697286 

Here we say, 69 contains 12, 5 times, and 58103 

leaves a remainder of 9, which with the 7 to 
ihe right of it makes 97, — this contains 12, 8 times, and 
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k«Tes a fe»aitt(l«r of 1, whkh we mij^ose placed' to the 
lef^ of the 2, making 12, — this contains 12, 1 tinie, leaving 
no remainder, we next bring in the 8, and find that it witt 
not contain the 12, we therefore put down and bring in 
the 6 to the right of the 3, making 36, which contains 12, 3 
times. 



(1.) 

Dividend 
Divisor 7)84632 
Quotient 12070f 



(30 (3.) (4.) 

9 )67842 4)876232 8)6534576 



(«.) (6.) (7.) . (8.) 

5 )76480 5)46735 3)24624 9 )4776327 



PROOF OF DIVISION. 



Multiply the quotient by the divisor^ and add in the nv* 
tnainder, or numerator, (if there be any,) the result will bl 
equal to the dividend. 

9. Divide 67428 by 9 and prove the operation. 

10. Divide 368424 by 7 and prove^the work. 

11. Divide 474351 by 8 and prove^the work. 

12. Divide 86342 ^y 11 Ans. T849yV 

13. Divide 384798 by 12 Ans. 82066^ (A)«* 

14. Divide 69832 by 18 Ans. 5871^ 

15. Divide 8004616 by 8 Ans. 375577 

16. Divide 3847625 by 4 Ans. 9619061 

17. Divide 253725 by 6 Ans. 42287| (farj) 



WHEN THE DIVISOR CONTAINS SEVERAL FIGURES, WORK BT 
LONG DIVISION. 

Suppose bank stock to the amount of $78376 is to be 
divided equally ^nong 24 men, what will be the share of 
«achiiian? 
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Diiridend. Qtibt. Here we first take the 78 

Divisor 24)783768($32657 as a partial dividend, and find 
72 that 24 is contained 3 times in 

"^ the 78, we then place the 8 in 

. 43 the quotient, and say 8 times 

-|gy 24 make 72, which we place 

-t^A under the 7B, and subtract 

-^^ therefrom, this leaves a ye- 

1 oA • mainder of 6, to the right of 

•^ this 6 we place the 3, the fi- 

l^Q gure to the right of the 8, we 

^^ then find that 24 is contained 

in the 63, 2 times, we place 
the 2 in &e quotient, to the right of the 8, and then multiply 
the 24 by it, this product is 48, which we subtract from the 
63, this gives a remainder of 15, to the right of which we 
bring down the 7 in the dividend, making 157, and find it 
will contain 24, 6 times, place the 6 in the quotient and mul- 
tiply the 24 by it, this gives 144, which subtracted from 167 
leaves 13, to the right of which we bring down the 6, making 
136, this contains 24, 5 times, place the 5 in the quotient, 
and multiply the 24 by it, this gives 120, which we place 
under the 136 and subtract it therefrom, this leaves 16, to 
the right of which we bring down the 8, (the last figure of 
the dividend,) making 168, this will contain 24 7 times, we 
place tlie 7 in the quotient and multiply the 24 by it, and 
find the product to be 168, which we place under the 168, 
this subtracted leaves nothing. 

You may now work by the following 



RULE. 

1st. Write down the divisor on the left of the dividend, 
draw a curved line between them, and also a curved line on 
the right of the dividend. 

2d. Note the fewest figures of the dividend, counted from 
the left-hand that will contain the divisor ; find how often 
they contain it, and set the figure in the quotient. 

3d. Multiply the whole divisor by this figure; set the 
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product under the first figures of ^ dividend, and subtract 
it fi-Om them. 

4Ui. To the remainder annex the next figure of the divi- 
dend, then find how c^ten the divisor is contained in this new 
number, and set the figure in the quotient. 

5th. Multiply die whole divisor by the last figure of the 
quotient, and subtract the product from the last number con- 
taining the divisor. To the remainder annex the next figure 
of the dividend, and find the figures of the quotient in the 
same way, till all the figures of the dividend are brought 
down. 



(a.) 






(3.) 


19)46832 
38 


( 2464{j 


< 


29)764632(22918*8 
68 


"m 


22176 




84 


76 


2464 




68 


123 


16 




266 


114 


46832 Proof 


261 


92 






43 


76 






19 


16 






242 
232 

10 


.4. Divide 


946238 by 


37 


Ans. 25674 


5. Divide 


16234918 by 


46 


Ans. 352933 


6. Divide 


186712 by 


74 


Quotient 2623/, 
Quotient 2238 


7. Divide 


138756 by 


62 


8. Divide 


296268 by 


84 


Quotient 3627 


9. Divide 


6716394 by 


94 


Quotient 71461 


10. Divide 


4586841 by 


3467 


Quotient 1328 


11. Divide 


2303 by 


49 


Quotient 47 


12. Divide 


40231 by 


75 


Quotient 536 ?» 


13. Divide 


1264384 by 


346 


Quotient 3664jjg 



Note. — ^In such examples as the following, omit the ciphers on the 
right of the ^visor, and cut off the same number of figures fi-om the 
right of the dividend. 
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/ 
EXAmPLES. 

(1.) (a.) 

19|00)402|20(21 886|0)16404|30(42 quotient. 
88 1544 

22 964 

19 772 



320 Remainder. 1923 Remainder. 

(».) (4.) 

865|00)17841(23(48 46|000)2462|3 12(53 
1460 230 

3241 162 

2920 138 



32123 Remainder. 24312 Remainder. 

5. Divide 632410 by 19600 Quot. 32 Rem. 5210 

6. Divide 374123 by 271000 Quot. 1 Rem. 103123 

7. Divide 1962473 by 31200 Quot. 62 Rem. 28073 

8. Divide 1739621 by 61000 Quot. 28 Rem. 31621 

1. 16 ounces make a pound, then how many pounds will 
192 ounces make ? Ans. 12 pounds. Why ? Since 16 
ounces make one pound, as many times 16 as there are in 192 
so many pounds 192 ounces will make. 

2. Suppose a man has an income of $8760 a year, how 
much is that a day, there being 365 days in a year ? Ans. 
24 dollars. Why ? If his yearly income were 365 dollars, 
it would evidently be one dollar a day, then as many times 
865 as there are in 8760, so many dollars his income must 
be for each day. 

8. Suppose a man earns 35 dollars a month, how many 
months will it take him to earn 490 dollars? Ans. 14 
months. Why ? Since it takes him one month to earn 35 
dollars, it will take him as many months to earn 490 as there 
are times 35 in 490. 

4. If 63 gallons of water will fill a hogshead, how many 
hogsheads will 5166 gallons fill ? Ans. 82. Why ? Since 

E 
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63 gallons will fill one hogshead, as many times 63 as there 
are in 5166 so many hogsheads will 5166 gallons fill. 

5. Suppose a man can travel 36 miles in a day, how many 
days will he require at that rate, to travel 2592 miles ? Ans. 
72 days. Why ? Since he travels 36 miles in one day, it 
will require as many days to travel 2592 miles as there are 
times 86 in 2592. 

6. A farmer has $756, with which he wishes to purchase 
cows, the price being 28 dollars a head, how many cows can 
he buy? Ans. 27. Why? 

7. Suppose a man has a journey of 364 miles to travel, 
and can only go 14 miles a day, how many days will he 
require? Ans. 26. Why? 

8. If 12 oranges cost 72 cents, what will one cost ? Why ? 
If 12 oranges cost 72 cents, one orange will cost one-twelfth 
(tV) ^^ '^^ cents. What is the meaning of y^j ? Ans. If 
any thing, or any number be divided into 12 equal parts, one 
of these parts is called one-twelfth (y^j). 

9.' How do you find y^^ ^^ siny number ? Ans. Divide 
it by 12. How many twelfths make the whole ? 

10. How do you find one-thirteenth (y^j), ^, 3^, y^, -X, 
-X, y*^, &c., of any number; what is to be understood by 
the expressions y^j,, y^^, y^^, ^5, ^^, y»g, y^^ ? 

Note. — ^It is highly important that the learner should fully compre- 
hend the relation which addition and subtraction^ as well as that which 
multiplication and division have to each other : the following questions 
irill serve to show the utility of observing this relation. Let the pupil 
understand that wherever a number has been multiplied by another, by 
dividing the result by the multiplier, the effect produced by the multi- 
plication is destroyed, and vice versa, and that the same is also true in 
reference to addition and subtraction, and he will readily solve, not only 
the questions here given, but the solution of many others, which would 
otherwise appear quite difficult, will become obvious to any one who has 
been taught to reason, even in a slight degree. 

f 11. A school teacher being asked how many scholars he 
had, said, if you add 24 to the number, and multiply this 
sum by 18, and then subtract 126 from the product, and 
divide the remainder by 12, the quotient will be 84 ; how 
many scholars had he ? Ans. 39 scholars. 
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Now in order to solve the above qnestion we commence 
with the 84, which is the result of division, we will destroy 
that result by performing multiplication (the converse of 
division) witli the same number, which has been used as a 
divisor^ that is, we will change the divisor (12) into a multi- 
plier, thus, 84x12=1008; we again look at the question, 
and perceive that the next preceding operation in its^&ame- 
work is subtraction, the result of which we will destroy by 
addition, thus, 1008 + 126= 1 134. The operation preceding 
subtraction, you will observe, is multiplication, the effect of 
which must be destroyed by <;?ii;i«on, thus, i||4=r63. Look 
once more at the question and you perceive that addition pre- 
cedes the multiplication, subtraction of course will destroy 
this, thus, 63 — ^24=39. Having now destroyed the eflfect 
of every operation in the frame- work of the question, the 
number which remains must be that on which the first ope- 
ration was supposed to be performed, viz., the number of 
scholars, which is the answer to the question. 

12. John had a certain number of marbles, another boy 
gave him 16 more, then William said he had 24 times as 
many as John, and that if he were to give 48 of them to 
Thomas, and divide the remainder of his marbles among 
36 boys, each of them would have 32 ; how many had John ? 

Ans. 34. 
Explanation. — Here we will commence with 32, which 
you perceive is the result of division ; this result multiplica- 
tion will destroy, hence we change the divisor 36 into a 
multiplier, thus, 32x36=1152. Look again at the question 
and you perceive that the next preceding operation, viz. (that 
of giving 48 to Thomas) is subtraction, addition will destroy 
this, thus, 1152+48=1200; again look at the question and 
you perceive that the expression, " William said he had 24 
times as many," implies multiplication, division will destroy 
(he result of this, thus, i|50=50. * Now look once more at 
the question, and you perceive the expression "Another boy 
gave him 16," implies addition, this subtraction wiU destroy, 
thus, 50 — 16=34 marbles, the number John had. 

13. A man driving his geese to market was met by another, 
who asked him how many he had; he replied. If I should 
sell 64 and multiply the remaining number by 14, and then 
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add 98 to the product and divide the sum by 16, the quo- 
tient will be 91 ; how many had he t Ans. 161 geese. 

14. A quantity of dry goods were shipped to Californiay 
and sold for 16 times as much as they cost, after paying 
496 dollars for freight, i&c., the money received for them was 
divided equally among a company of 12 men, when each 
man received 3640 dollars ; what was the first cost of the 
goods? Ans. 2761 dollars. 

15. A man being asked how many sheep he had, said, If 
you add 124 to the number and divide the sum by 38, and 
then multiply the quotient by 26, the product will be 234 j 
how many had he ? Ans. 218. 

16. Suppose I borrow from A., as much money as I have 
in my purse, (multiply by 2,) and then spend 56 cents, after 
this I borrow of B. as much as I have remaining, and then 
spend 72 cents, again I borrow as much as I have remaining 
and then spend 84 cents, and find I have 28 cents left; how 
much had I at first ? Ans. 60 cents. 

17. A man being asked how old he was, answered, if the 
years I have lived be multiplied by 12, and 84 be added 
to the product, and this sum be divided by 14, the quotient 
will be 36 ; what was his age ? Ans. 35 years. 

18. A gentleman bought a horse, which he sold for $24 
less than he paid for him, (subtraction,) he then took fhe 
money which he received for the horse, and invested it in a 
speculation, by which he doubled (multiply by 2) the money 
invested, to this sum he added $60, and invested the amount 
in a like speculation, and again doubled his money, out of 
this sum he reserved $160, (subtraction,) and divided the 
remainder equally among his 4 daughters, the share of each 
being $196; what was the price he paid for the horse I 

Ans. $230. 

19. 95 is ^ of what number? 

20. If 4 of a certain number be multiplied by 28, and 
164 be subtracted from the product, and the remainder be 
divided by 13, the quotient will be 192 ; what is the num* 
ber? Ans. 133. 

21. A boy engaged in planting com, was asked by an- 
other boy, how many grains he put in each row of hills 
across the field, answered thus, If you multiply the number 
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of grains in ft row by 82, and add 276 to the product, and 
then divide the sum by 54, and subtract 174 from the quo- 
tient, the remainder will be 96 ; can you tell how many grains 
this would make to each row T Ans. ^7* 



FRACTIONS. 

A fraction signifies one or more of the equal parts into 
which a unit, or some number considered as an integer or 
whole is divided. 

In one sense any number may be regarded as a fracHorii 
and in another as an integer or whole. 

Thus, as a measure of length, when we speak of an inch, 
we regard it as an integer^ but if we make use of the foot^ 
as the measuring unit, the inch being one of the 12 equal 
parts into which the foot is divided, becomes a fraction, and 
5 inches being's of the equal parts, is also a fraction, &c. 
If we take the yard as the measuring unit, dien the foot 
(being one of the 3 equal parts into which the yard is divided) 
becomes a fraction. Again, if we take the furlong as the 
measuring unit, then the yard (being one of the ^£J0 equal 
Jjarts into which the furlong is divided) becomes a fraction, 
while at the same time if the mile be taken as the measuring 
unit, then the furlong (being one of the 8 eqiral parts into 
which the mile is divided) becomes a fraction, and if the 
league be regarded as the unit, then the mile in turn becomes 
a fraction, &c., &lc» 

If any thing or any number be divided into 2 equal parts, 
one of these parts is called one-half of that thing or number. 
If into 3 equal parts, one of the parts is called one-third. 
If into 4 equal parts, one-fourth. If into 6 equal parts, one 
is called one-fifth. If into 12 equal parts, one of these parts 
is called one-twelfth ; and for any number of parts we have 
a similar expression. 

To express fractions by figures, we must use two numbers, 
with a line drawn between them, one to show into how many 
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ptH'ts the integer or whole^ is to be divided, and the other to 
ehow how many of those parts are used. 

Two-fifths is written thus, § 
One-sixth " " J 

Three-sevenths ** 
Seven-eighths " 
Seven-twelfths ** 
Nine-sixteenths " 



One-half is written thus, 


i 


One-third " 


«( 


i 


Two-thirds « 


(( 


i 


One-fourth " 


(i 


i 


Three-fourths " 


(( 


1 


One-fifth " 


(( 


i 



IB 



The number below the line is called the denominator^ be- 
cause it ^ves name to the fraction, or shows into how many 
parts the integer is divided. 

The number above the line is called the numerator^ be- 
cause it shows how many parts are used. 



Thus, 



enumerator 7 
c denominator 16 



A proper fraction is one whose numerator is less than the 
denominator; as, f, |, ^, &c. 

An improper fraction is one whose numerator is greater 
than^ or equal /o, the denominator; as, |, |. 

A mixed number consists of a whole number and a frac- 
tion; as, 24, 3i, 7|, 6f, &c. • 

A compound fraction is a fraction of a fraction, connected 
by the word of ; as, f of | of J of 5. 

Mixed numbers may be expressed in the form of improper 
fractions, thus, suppose you have 2 apples, and half of an- 
other apple, and you divide the 2 whole apples into halves ; 
how many half apples would you then have ? If you had 
three whole apples and one half apple, how many half ap- 
ples would they all make? Ans. 7 half apples. Why? 
Since one whole apple will make 2 half apples, 3 whole 
apples will make 3 times 2 or 6 half apples, and one half 
added to 6 halves, will make 7 halves ; expressed in figures 
J apples. 

Or you may say, since one whole apple makes 2 half ap- 
ples, there must be twice as many half apples as there are 
whole ones. 
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How many halves in 4i» in 81, in Ti, in di, in 121 ! 
Why? 

How many thirds of an apple would you have if you had 
4 whole apples, and one-third of another apple 1 Ans, 18 
thirds. Why? Since one wh<de apple will make three- 
thirds, there mast be three times as many thirds as whole ap- 
ples,-— d times 4 make 12, and one-third added to 12 mak^ 
13 diirds; thus, 4x8+1 = V* 

How do you change a mixed number to an improper frao- 
iion ? Ans. multiply the whole number by the denominator 
of the fraction and add the numerator to the prodact, which 
place over the denominator. 

EZAMPXJBS. 

Change 8| to an improper fraction. 

(1.) 
Thus,- 8f 



4 



numerator 
denominator 



— > improper fraction. 



2. Change 171 to thirds. 

3. Change 47 1 to an improper fraction. 
"4. Change lOf to an improper fraction. 

6. Change 29f to an improper fraction. 
>^6. Change 37| to ninths. 

7. Change 11 5 to halves. 

8. Change 46A to twelfths. 

9. Change 871 to halves. 

10. Change 17^^ to thirteenths. 

11. Change 8/^ to sixt^enUis. 

12. Change 25^ to an improper fraction. 

13. Change 87^ to an im{»>oper fraction. 

14. Change 143| to an improper fraction. Ans. ®g». 

15. Change 9f to an improper fraction. 

16. Change 15^ to an improper fraction. 

17. Change 764^ to an improper fraction. Ans. *f1J*. 

18. Change 24| to an improper fraction. 

19. Change 128| to fifths. 



Ans. 


V- 


Ans. 


2|». 


Ans. 


1|«. 


Ans. 


3 • 


Ans. 


Hi' 


Ans. 


Y' 


Ans. 


#. 


Ans. 


W- 


Ans. 


W- 


Ans. 


¥/. 
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20. Mow many ddlars will 12 half dollars make T Ans. 6. 
Why ? Since it takes 2 half dollars to make one whole dol- 
lar, as many times 2 as there are in 12, so many dollars 12 
half dollars will make. 

21. In Y *^ow many units? Ans. Of . Why? Since 
it takes 3 thirds to make a unit, as many times three as there 

•are in 28, so many units ^Q will make. 

22. How do you change improper fractions to whole or 
-mixed numbers? Ans. Divide the numerator by the deno- 
minator, and if there be a remainder place it over the deno- 
4ninat(Nr, at the right*hand of the integer or whole number. 

23. In ^/ how many units? Ans. 17f . 

24. Change Y^^ ^ mixed number. Ans. 8|. 

25. Changfe ^|A to a mixed number. Ans. 47|. 

26. Change ^§^ to a mixed number. Ans. lOf. 

27. Change ^'^ to a mixed number. Ans. 29f . 

28. Change ^|^ to a mixed number. Ans. 37|. 

29. In Y ^^^ many units ? Ans. 9. 



30. How many units in Y/ ^ ^^^' ^iS 



30. How many units in Y/ ^ 

31. Change ^^ to a mixed number 



Ans. 17^3, 



5* 



32. Change ^^^ to a mixed number. Aps. llj. 

33. Change y^ to a mixed number. Ans. S^^. 

34. Change \®j? to a mixed number. Ans. 25/y. 

35. Change ^g^ to a mixed number. Ans. 143|«. 
^6. Change i|J5 to a mixed number. Ans. 76|^. 

37. Change Y to a mixed number. Ans. 9|. 

.38. Change ^§^ to a mixed number. Ans. 24|. 

.39. Change ^ to a mixed number. Ans. 15|. 

40. If 21 yards of cloth will make a coat, how many yards 
will be required to make 7 coats? ^ Ans. 16 j yards. Why? 
Since it takes 21 yards to make one coat, it will take 7 times 
2j yards to make 7 coats, 7 times 2 yards make 14 yards, 
and 7 times i makes |=25 yards, which added to 14 yards, 
make 16 f yards. 

A better method is to change the mixed number to an im- 
proper fraction, and place the numerator on the right of a 
vertical line, thus, 2J=J. 
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Here we say, 7 times 7 parts make 
49 parts, that is, Y» ^^^ ^^ three 
thirds make a unit, we say 3 in 49, 
16| times. 

41. How many are 12 times 7if 
thus,7d = ^/. 

Here we say,75 = y» then we place 
the numerator on the right of the line, 
and the denominator on the left, then 
instead of multiplying 16 by 12, and 
dividing the product by 2, we divide 
the 12 by 2, and multiply the 15 by 6. 



7 
7 



p)49 

16^ yards. 



A 



15 
90 



42. How many are 16 times 29| ? 29|=J4a, 

43. Multiply 47* by 18. 

Then ^1119 47*=l|i Then /i 

I 4 

476 Ans. 



143 
6 



858 



44. Multiply 17| by 35. 



17|= 



Then f 



Ans. 



7 

"6^ 



45. How many are 24 times J ? ^7 

46. How much is J of 24 ? p^ 
Here 24 is supposed to be divided 3 

into 8 equal parts, and 3 must be one j^g^ 21 Why ? 
of those parts, and 7 times 3, 7 of those 
parts, =21, or we may say, 24 times 
7 parts make 168, that is, i|fi=21. 

How do you multiply a fraction by a whole number ? 
Ans. Place the numerator of the fraction on the right of a 
vertical line, and the denominator on the left; place the 
multiplier also on the right of the line, and divide the product 
of the numbers on the right, by the number on the left, or 
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when the numher on the leflt will measure either of those on 
the right of the line divide first. 

Note. — When mixed numbers are to be multiplied they must first 
be changed to improper fractions. 



47. Multiply 71 by 12. 

Here we say, 7|=31 being nume- 
rator, we place it on the right of the 
vertical line, and the 4, (denominator,) 
on the left, the 12, (multiplier,) also on 
the right, in the first process we say, 
4 into 12, 3 times, then 3 times 31 
make 93, in the other we say, 12 
times 31 make 372, then 4 in 372 
goes 93 times, the result being the 
same in both cases. 



31 

4 



numerator, 
denominator. 



^ 



31 Or, 4 

•^ 
3 

93 



31 

n. 

372 
93 



. 48. 27 times SJ are how many ? f 

49. 46 times 4| are how many ? 

What is to be understood by one num- 
ber measuring another? Ans. One num- ^^g, 
ber is said to measure another when it will 
divide into it without leaving any remain- 5 

der. 

Here it is best to multij^ly first, as the 5 ^^ 
will not measure either of the numbers on 
the right of the line. 



50. Multiply 231 by 28 
61. Multiply 16f by: 15 
52. Multiply 17i by 48 
\53. Multiply 65 by 34 

54. Multiply 13/5 by 72 

55. Multiply 291 by 56 

56. Multiply 19/^ by 26 

57. Multiply 37J by 27 

58. Multiply 23| by 3^ 



79 

237 

23 

46 

1058 





211| 


Ans. 


665. 


Ans. 


250. 


Ans. 


858. 


Ans. 


233f 


Ans. 


978. 


Ans. 


1673. 


Ans. 


502. 


Ans. 


1020. 


Ans. 


85. 
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Here we say, 294=1194*, and 

3|=\^, then place the numerators 
on the right of the line, and denomi- 
nators on the left. 



Thus, 



Ans. 






17 
5 



85 



How dp you multiply one fraction by another? Ans. 
Place the numerators on the right, and the denominators on 
the left of a vertical line, and divide the product of the num- 
bers on the right, by the product of those on the left, or 
when a number on either side of the line wiU measure one 
on the other side, divide first. 



59. Multiply 32| by ^ 



61. 



163 

7 

1141 





Ans. 


1421 


Multiply 7f by ^ 


9 


65 




4 


13. 




36 


845(23||=^ns. 

72 

125 
108 




17 


Multiply 61 by 9i 


^Pf^ 5 




^ 


^J^ 13 



Ans. 



65 



62. Multiply 4| by 5| 

63. Multiply 18| by 5| 
/64. Multiply 14| by 8^. 

65. Multiply 47^ by 7| 

66. Multiply 11 f by 6| 

67. Multiply 65^ by 27/3 

68. Multiply 37| bv 26^^ 
\69. Multiply 47§ by 16| 



III 



r 



Ans. 24. 
Ans. 96. 

Ans. 124|. 

Ans. 361. 
Ans, 75. 
Ans. 1811JJ. 

Ans. 985. 

Ans. 804. 
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t 


3 


¥ 


7 


9 


¥ 


14 numerator. 


Ans 


45 denominator. 



60 DIVISIOK OP PRACnONS. 

70. Multiply 19J by ftj Aug. 180g. 

71. Whatistheproductofiof Joff ofjoff? Ans. i|. 

Here observe we place all the 
numerators, viz., 3, 4, 2, 7, and 
8, on the right of the line, and 
all the denominators, viz., 4, 5, 
3, 8, and 9, on the left, there be- 
ing a 4, 3, and an 8, on each side 
of the line, we cancel these, and 
have 2 and 7 to multiply together, 
for a numerator, and 5 and 9, on the left of the line for a 
denominator, 

72. What is the product of | of J of | of ^ of 3| ? 

Ans. |=1J« 
^ 73. What is the^product of ^ of | of | of | of f of 4 J ? 

Ans. f. 

74. What is the product of /jj of ^ of | of | of ^ of 3| t 

Ans. ^. 

> 75. Multiply 6| by | of | of y% of | of 7i. 

Ans. ijfi=26f 
76. What will 9| yards of muslin cost at 9 J cents a yard? 

Ans. 91 cents. 
77- What will 71 cords of wood cost at 41 dollars a cord? 

Ans. $30. 

78. What will 7 J pounds of sugar cost at 8| cts. a pound? 

Ant* 63 cents. 



DIVISION OF FRACTIONS. 

We will now presume the learner to understand division 
to be the converse of multiplication, and he will need but 
little explanation to enable him to divide numbers involving 
fractions, with the same facility as to perform the like opera- 
tion on numbers in their most simple form. 
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Suppose you be required to multipljr ^f by 18; you will 

proceed thus, 

That is, you change the 38 j 1q an iai-> 51119 

prqpw fraction5?=iJ*, and place the num^• 
rator (1 19^ on the right of a vertioal lime^ 

and the aenominator (5) on the^ left, t^a 

multipliei^ (13) you alsQ pkce on tihe right Axis. 309| 
■ of Uiis line, ^c, 

iSrow suppose you aire required to divide 309J by 13, 
here as in multiplication the 309 1 must be changed to an 
improper fraction =*-^g*^, the numerator of which we place 
on the right of a vertical line, and the denominator on the 
left, as in muhiplicaJioB, hut the div%8qr (13) we pjg^ on 
the left of this line, and then prqce^d as in 
multiplication of fractions. Compare this Thus, Sli/^iV 
with the preceding question, and you will l^a*! 119 

perceive that the operation has destroyed Pgg«u — ^J 
the result of multiplication ; this then is ^ 

division. , . . . 

How do you divide, a Action? Ans. Place the nt/me- 
rator of .the dividend on the right of a vertical line, and its 
df^miriatpr on the left, then place the divisor on the left of 
this line, and proceed bs in multiplicatipn. . If the divisor be 
a fraction, place its numeratgr on the left side of the line. 

NoTS. — ObservQ that the detwtntnator must never occupy the same 
side of the line as its numercUor, hence, if you recollect on which side 
of the line to place the numerator, you wiUreadify d^^ose'of the cfeno- 
minator, fts it. must occupy the opposite si40. 

1. DividenSI by 6i 

Here we say, 18|=s''^, this being the 
dividend, we place its numerator, 76, on ^^f 4* . 

the right of ihe line, (and of course the f^\ ^ °^ 
denominator (4) on the opposite side,) 
the 6*=^^ being the divisor, its numerator must be placed 
on the left of this line. 

2. Divide 17§ by 29. 

num. 
Thus, 17f = V* then, ' 6^ 

divisor fifi 3 numerator, 
^"s* 5 denominator. 
F 
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8. Divide 3t| by 4. 

Here we have 3 and 4 on the left 
of the line, and aj9 neither of them 
will measure 118, we multiply 
them together, and then say, 1^ 
will go into 118, 9rf^ times. 

4. Divide 13J by 4J J^4tl)i| 



6. Divide 281- by 3| J^I^aJ 



8 
12 



113 



9/2 quotient 



Then 8| 
21 



40 
S .Quot 



63 200(3 J4 
189 



Then 8 



11 
5 

25 

8i 



6. Divide 47J by 3| J^J|~§^ 



47^=^7 Then^^^ 



A^ 



6 

3 



7. Divide 294 by 9 



15 Quotient 



;x.8. Divide 14* by 11. 

9. Divide 85J by 8. 

NIO. Divide 231 by 6. 

11. Divide 43 j by 2f. 

12. Divide 29i by 41. 
<iS. Divide 79 J by 8|. 

14. Divide 16J by Of 



1^. uiviae lOA Dy Of. 
15. Divide 79| by 53J 
\ 16. Divide j\ of | by 



of A 



3f Quotient 
Ans. 
Ans. 
Aui. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Thus, jLjL 

3 



• ifi ' 

6|. 

213. 

2 ^ 

it 



21 

H 
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18. Divide 9| by 3J 



17. Divide 11 



of4i 



5^ 



12 

21 



Ans. 20 
Ans. 3 

19. Divide f o7 | of 6J by § of i Ans. llf 

20. Divide | of f of | by | of | of | of f Ans. 2| 
Observe that we place all the numerators goiution. 

of the dividend on the right of the line, and 
all those of Uie divisor on the lefi. 

21. Divide | of | of 37 by | of | of 13 J. 

Ans. 3|. 

22. Divide! of | of fof 18 by ^ of | of J} 

Ans. 422. 

2a. Divide f of f of | of | of 3^ by / of J 
of2f. Ans. 1^|. 

\24. Divide f of J of I of U of A of 22 J 
by fof I of I of 7^. Ans. fj. ^ 

25. If 42 yards of cotton cloth cost 63 cents, what wHl 
one yard cost? Ans. 14 cents. Why? 4^ s=9 half yards, 
and since 9 half yards cost 63 cents, 1 half yard will cost 
one-ninth of 63 cents, and 2 half yards will cost | of 63 
cents. 

Here 45=|, being the divisor, we 
place its numerator on the left of the 
line. 

' 26. If 6^ pounds of beef cost 39 cents, 
how much is that a pound ? Ans. 6 cts. 
Why?— 6i lbs.=fcl3 half potmds, 
and since 13 half pounds cost 39 
cents, 2 half ^ pounds or one pound 
will cost 2 thirteenths of 39 
cents, 

27. If 6 J yards of cloth cost 
37^ dollars, how much is that a 
yard? Ans. 4i dollars, or 4 dol- Thus, 2 
lars and 50 cents.' WKy?— 8i=s fi^ 

^3*, arid since 25 parts cost 371 dol- 
lars, one part will cost one twenty- 
fifth of 37$ dollars, and 3 parts 
will cost 3 twenty-fifths of 37i, or^ 
\fi dpllars, 



7 



14 cents* 



Thus, JLM^ 

I? 



1-^ 
6 cerits. 



t^ dollars. 

3 
_3 

9 

$4i 
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S8: If.4| pounds of pork cost WJ cents, how mircii is 
Ihatapoimdl 

\0 

3 

J5 

15 

Ans. 31 

A GENERAL KUI^t FOR THE SOLUTION OF ALL QUESTIONS 
WHERE THREE NUMBERS ARE GIVEN, AND A FOURTH IS 
REQUIRED. 

1st. Select from the different numbers given in thei ques- 
tion the one which corresponds in name with the required 
answer, and place it on the right of a vertical line,, (if it JbJe 
a fraction, place its numeratpr on the right of the line^ then 
consider the relation wl^ch this number bears to the other 
numbers given in the questiout in order to ascertain whether 
the required answer will be gi^ater or less tkm^ this nu^eff 
and place the greater or less of the other numbers oa tbe 
right of the line accordingly, that is, the greater number on 
the right df the line>^ if ^e answer inust be greater^ imd the 
less if the answer must be less than the fir^t mentioned num- 
ber, and pi course the other number on the opposite side of 
die. line*. 

NoTSrf— -In stating fractions let the nnmetatore be plaiced accord^g to 
the rule, and consequently the dencHninatora will be placed on the oppo. 
site side ; then proceed to multiply the numbers together, on the right 
of the line for a dividend, and Uiose on the left for a £visor, or when a 
number on either side of the line ^nll measure one on the opposite siidLe 
use the quotient instead. 

29. If 72 tons of hemp cost 13680 dollars, how malijr 
dollars will 28 tons postl 

Here we select 13680. as the number, 
which corresponds in ncmie with the $ 

required ahswer, and ^oe it on the tM^^^ 

right of a vertical line ; then we observe 190 

that this 13680 dollars is the pri<^ of 72 ]tfi\ ^ 

tons, and that the price of 28 tons which Xus, $^20 
is required as the answer, must be less 
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^ait the 13080 ; therefore we place the 28, the leis of those 
two numbers, oa the right of the Ime, and 72 on the opposite 
side. 

90« If a man can build 256 rods of fence in 32 days, how 
many rods can he build in 56 days ? 



In stating this question, we select 



Rods. 



2 



25$ as the number which corresponds . ^^0 

in name with the required answer, and jifi 56 
place it on the right of the line ; now 8 

this being the number of rods which ^g^ *459 Rods, 
can be built in 32 days, a greater num- 
ber can be built in 56 days ; therefore we place the 56, the 
greater of those two numbers, on the right of the line. 

31. If a man travel 210 miles in 6 days, how far can he 
travel in 45 days ? Ans. 1575 miles. 

. 32. If 4i yards of cloth will make one cloak, how many 
yards will make 13 cloaks. Ans. 58s yards. 

33. If 24 men can build a certain wall ODerati 

in 63 days, how many men will be re- ^ 24 men- 
quired to build another such wall in 10^ ^4 
days? ^^ 

34. If a man caH perform a journey ^— _ 
of 126 miles in 7 days, how many miles ^^^' *^ men. 
can he travel in 17$ days ? Ans. 315 miles. 

35. If 17^ bushels of wheat will sow 7j\ acres, how 
many bushels will be required to sow 24$ acres ? 

Ans. 591 bushels. 
>^. If a man travel 396 miles in 87i hours, how many 
miles can he travel in 4i hours ? Ans. 22 miles. 

37. If 27 horses vnll eat 47$ bushels of oats in a week, 
how many bushels will 81 horses eat in the same time ? 

Ans. 142^ bushels. 

38. If 17 men perform a piece of work in 25 days, how 
many men will be required to do the same in 5 days ? 

Ans. 85 men. 
^9. If a ship sail 47J miles in 9i hours, in how many 
hours will she sail 75 miles ? Ans. 15 hours. 

40. If 16 cords of wood be worth 40 dollars, what is the 
value of 96 cords ? Ans. 240 ddlars. 
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41. If 64 soldiers eikt 448 pounds of b^f hi a treek, how 
many pounds will 265 soldiers eat in a week ? 

Ans. 1855 pounds. 
.42, If 33 ddllsTS will pay 'for 198 yards of clo^« how 
many yards can be bought for 17 dollars? Ans. 102 yards. ^ 

TO FIND THlB LEAST COMMON MtTLTIPLfi OF TWO t)R BTOMS 
NtTMKERS. 

The least commdn multiplie of two or more numbers is the 
least nutnber that may be divided by them without a remain^ 
der. 

43. What is the least common multiple of 4, 6, 16, and 
24 ? Helre we begin With 24, the largest number, «id as 4 
and 6 are both factors of 24, we omit them, and as 16 hail 
3r common factor with 24, viz., 8, we divide it by 8, and sub- 
stitute the quotient 2, for 16, then we multiply the 24 by ^ 
and find 48 to be the least multiple of the given nunibers, 



Thus, SOlM^ 
I 2x24=48. 



In order to find the least common multiple of iseveral num* 
bers, retain the largest number and compare eafeh<]lf the others 
in succession with it. If any of the other numbers contain 
a factor in Common with the greatest, divide that other num* 
ber by this factor and use the quotient in its stead. When 
any number will measure another, it may be cancelled or 
thrown out of the question*. * 

44. What is the least common multiple of 5, 16,30, 7, 14, 
and 28? 

30x14=420. Ans. 

In this question we find 5 and 15 are both factors of '30, 
and 7 and 14 of 28, we therefore cancel them, — ^28 has a 
common factor with 30, viz., 2, therefore we divide the 28 
by 2, and use the (^uoti^it 14. 
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45. -Whatsis the least common multiple of 6, 8, % 1% }6, 
and 18? 

^X8x 18=144. Ans. 

46. What is the least common multiple of 5, 6, 7, 8, 9, 
10, and ^;? 

% 0, y, $, 0, yi0, 24 

7x3x5 xa4bpa520. Ai¥r. 

47. What is the least common multiple of 2, 3,' 4, 5, 6| 
7, 8, 14, 15, ^d 16? 

2x7x15x16=3360. 

48. What is the least common multiple of 8, t% 16, 18, 
24? . 

2x3x24=qsl44. Ans. ^ 

49. What is the least common multiple of 8, 9, 12, 16» 
^, 24, 36, 72 ? 

2x72*»144. Ans. 

50. What is the least common multiple of 6, 14, 12, 18, 
20, 24, 28, 32, and 48 ? 

0,MAAA^»MM;^>;i^^>48 

3x5x7x4x48=20160. Ans. 
61. What is the least common multiple of 4, 5, 6, 8, 10, 
and 12 ? Ans. 120. . 

52. What is the least comnion multiple of 2, 3, 4, 7, 8, 
14, and 18 ? Ans, 504. 

53. What is the least common multiple of 5, 6, 8, 10, 
and 12 ? Ans. 120. 

54. What is the least common mnUiple of 3, 4, 6, 7, and 
24? Ans. 168. 

55. What is the least common multiple of 12, 25, 30, and 
45? 

^^,;a^,;ar0,45 
4x5x;ix45=900. Ans. 
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t 56. What is the least common multiple 80, 45, 55 ? 

2x9x65=b990. Ans. 

57. What is the least common multiple of 6, 8, 10, 18, 
?50, and24l Ans. 360. 

58. What is the least common multiple of 14, 19, ^ 
and 57? Ans. 798. 

59. -What is the least common multiple of 20, 36, 48, 
^dSa? Ans. 360a 

60. What is the least common multiple of 3, 4, 5, 6, 7 1% 
14, and 211 Ans. 420. 

61. What is the least common multij)le of 3, 4, 5, 8, 20, 
and 301 Ans. 120. 

, 62. What is the least common multiple of 9, 10, 15, 18, 
19,38, and 45? Ans. 1710. 

63. What is the least common multiple of 6, 7, 8, 12, 14, 
16, and 20! Ans. 1680. 

. 64. What is the least common multiple of 9, 11, 16, 18, 
182, and 36? Ans. 1584. 

65. What is the least common multiple of 25, 35, 60, 72, 
and 96? Ans. 50,400. 

66. What i? ihe least common multiple of 8, 10, 12, 13, 
16,24, and 26? Ans. 3120. 

* 67. What is the least common multiple of 32, 42, and 
63? Ans. 2016. 

68. What is the least common multiple of 8, 9, 15, and 
16 f Ans. 720. 

. 69. If you divide an apple into 3 equal parts, and then divide 
each of these parts into 4 pieces, into how many parts wiU 
,the whole apple be divided ? 

70. If you divide an apple into 3 parts, what is one of 
, those parts called 1 | is equal to how many twelfths ? Ans. 
j X4s= A ; hence we see that if the numerator and denomina- 
tor of a miction be both multiplied by the same number, the 
value of the fraction will not be altered. 
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ADDITION iOF FRACTIONS. 

1. Add J, I, I, and J. Ans V— 2. 
In this question we say, 1 part, and 3 parts, and 5 parts, 

and 7 parts, make 16 parts, but the denominator, which 
always shows into how many parts a unit is dividedil)eing 
8, we perceive that the 16 parts, that is, y, is equal to § 
units, if each of these were a part or parts of a dollar, then 
their sum would be equal to 2 dollars. 

2. What is the sum of y'^, A» t2» A' ^^^ W 

Ans. f|=2A=2|. 

3. WhatistHe.$um^f /^, /g, ^^,j%{i, and ||f | 

Ans. f f *=3. 
In such questions as the above, we have only to find the 
«um of all the numerators, and then see how many times the 
eommon denominator is contained in it. But if we wish to 
add together |, f, y^^, and f , &;c., we must Erst find the least 
common denominator. 

Thus, jl, ^, 12,^ 

2xl2=s least com. denominator. 
Now since the value of a -fraction is' not altered by multi- 
plying both its numerator and denominator by the same num- 
ber, we multiply I by 6, 1 by 3, /^ by 2, and | by 8, Mre 
have If, f i, ||, and i|, the sum of which is ||=2§J=2|. 
It is not necessary to multiply the denominator, if we only 
know by What -Dumber to multiply the nunierator, this we 
^att determine by dividing each denominator into the least ~ 
common denominator, after that is found ; thus, the denomi- 
nators 4, 8, 12, and 3 will go 6, 8, 2, and 8 times succes- 
sively into 24. 

Then ax6=18 ^ 

7>^=21 
7x2==14 
2x8=16 
sum 69 

• 24"^^^ • ^^^' 
Note. — Wken a number of fractions are to be added together change 
'them to a common denominator, and then add their numerators, and 
^findhoWmany times it contains the common deaomiaator. r 
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What is the sum of ^, j, |, J, and ^? 

^ ' .^ fi, j, ^, $. 12 . . 

2x12=24 least common de- 
[[nominator* 



S 

.s 

1^^ 



.12xl«82l2 
? 6x3=2 18 
I 4x5= §20 
§ 3x7=5 21 
^ 2x5= §10 



81 
24=3|. 



What is the sum of |, |, |, |, and {J I 

2 5^ 



S 

.s 

i 
1^^ 



9x 7«=63 
24x 22=48 

8x 2|=16 
12x 5S=60 

6x11 g =66 
253 



2x3x12= 



>72 common deno* 
[minator>> 



■72=^4i- 
6. What b the sum of J, |, f, g, |, and |^ ? 






24 



3x 

« 8x 
g 6x 
g 4x 



7 .-=21 
2|«16 
8g=18 
5§-«20 
12x Is =12 
2x11^=22 
109 
24 



8,^^,0.;$, 12 

2x12= least commo]| 
Qdenominatoiw 



-24=4^1- 



RULE. 



Find the least common multiple of all the denominators, 
which wiU be the least common denominator, divide this 
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common multiple by each of the given denonnnat6rs, and 
multiply the quotient by the respective numerators of the 
fractions, and the sum of the products, divided by the- least 
common denominator, will be the required sum of the given 
fractions. 
, 7. What is the sum of |, g. 1. 1, |, j|, {|, and ^ ? 



1^ 



B 

o 






144 



36x 3 .-=108 
J8x 7|=126 
.24x 6|=120„. 

§48X 22= 96| 
Siex 81=128-1 
§12x11^ = 132 2 

^ 9x13 g =117 

8X11 Si)= 88 

915 = 



^,^,^,a^,^,MA^, 18 



;ix8x 18 = 144, least 
[^common denominator* 



144=6tVj 



sum of the products. 
Ans.=6^5. 



8. What is ihe 

9. What is the 

10. What* is the 
.11. What is the 

12. What is the 

13. What is the 

14. What is the 

15. What is the 

16. What is the 

17. What is the 
Here we first 

and >g. 



sumof|,|, i,«, and^? 

Ans. 3^|=3|. 
sumoff, J, j|,|,and|? 

Ans. 3|.|=3f5. 

sum of 4, ;, |, II, and ^ ? Ans. 3|f . 
sum off, |, ?(y» V^, and I J? Ans. 3^1* 
sumofi,|,|,|, |,f,5,and^^? 

Ans. 6ifg=6 «gV 
sum of A, 3, J, II, and ^ J ? Ans. S^'^j. 
sumof|,|,|,2V j,Vfe,and|J? 

Ans. 3||J=:33|, 
sumof/g,f,f,|,|,|,and/j- 



Ans. 



4|| 



■m- 



Ans. 8i|=6i. 
sum of 7|, 6f, 8|, 2/,, and SJj ? 
find the sum of the tractions |, |, |, y*^, 
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SUBTRACTIOV OF PKACnOOrS. 



Thiw, 



i 4 

S 3 

.S 5 

&12 



60 



8x30=60 least common denomi- 

[nator. 



. 15x 3 » = 



3 20x 21 



g20.S 12x 4*= = 
o 5x 7|^ 
^ 3xl3a= 



So 



4a 
4a 

48 
35 
39 

60=^ai2^ 



6 
8 
2 
5 



given integers* 



3i« 



Aqs. 



NoTX. — When mixed numbers are given, first find the sum of the 
firactionSf which add to the sum of the integers,^ and yon will then have 
the required sum. 



18. What is the sum of SJ, 7j, 5f , 12|, laf , aqd 17| ? 

. ' Ans. 66f J. 

19. What is the sum of 6^, |, f , y^^, and 8} ? Ans. 17^ 

20. What is the sum of 19|, |, i^, |, |, and 37^ ? 



•Ans. 



SUBtBAJQTIOJ^ OF FRACTIONS, , 

A boy having J of a dollar, gave | of a dollar to his mo- 
theif ;. how much had he left? Ana. If we take 4 parts from 
7 parts, the remainder will be 3 parts, that is,J.. 

1. If you take y®^ from ||,'how much will be left? 
Ans. A=i; that is, if you take 5 parts from. 11 parts, the 
remainder will be 6 parts, or ^ ; but as the denominator 
shQWs into how many parts a unit is divided, and according 
to' this denominator it is divided into 12 parts^ 6 parts being 
the half of 12 parts, ^^ must be equal to J. 

^. 4| less y8g=how much ? That is, if you take 8 
parts from IS parts, how many parts will be left? ' 

3. ^ J less A=how much ? 

4. A| — 2C=how much? (This — signifies subtraction.) 

5. I J — J§ is how much ? 
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a Subtract ff from If . That is, take 23 parts from 3*-5 
parts. 

7.' Subtract §§ from |f . Ans. 

8. Subtract || from ||. Ans. 

9. Subtract |f from ||. Ans. 

10. Subtract U from |f . Ans. 

11. Subtract || from |f. Ans. 

12. Subtract y'^J^ from ^5^. Ans. ' j^. 

13. Subtract ^Yt ^^^"^ Tsl* ^"'^• 

14. Subtract ^|f from ||f. Ans. jY-. 
• 15. Subtract ||| from ||g. ' Ans. |§5. 

16. Subtract /^ from |. Here the fractions not having a 
common denommator, as in the preceding examples, we 
must find the least common denominator ; 

Thus, $ 12 

Q |^ 2x12=24 least common denominator. 

I 3x7=21 parts. 
I2I 2x7=14 parts. 
Ans. 2^ 

TO SUBTRACT FRACTIONS WHOSE DENOMINATORS ARE UNLIKE. 
RULE. 

Change the fractions to a common denominator, then sub- 
tract the less numerator from the greater, and the remainder 
placed over the common denominator will give the answer 
required. 

17. Subtract 4 from ||. Here the denominators 7 and 
16 having no common factor the least common denominator 
will be their product. That is 16x7=112, 



Then, 



13 X 7=91 =greater numerator. 
4x16 64 =less numerator. 



Ans. -^^ 
18. Subtract 4 from ij. 
24 



24 
9 



72 3x24=least common denominator. 



3x19=57 

8x 5=40 

Ans. 41 



G 
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SUBTRACTION OF FBACTIONS. 



19. Subtract ^ from |J. 
3x16=48 



16 


48 




12 


3x11 


33 




4x 7 


28 



Ans. 



Subtract /^ from H. 
Subtract /^ from |. 
Subtract /g from |. 
Subtract y^ from ij. 
Subtract ^^^ from y^g. 

25. Subtract | from |g. 

26, SnKtr!»r»t 4 frnm ll. 



20, 
21, 
22, 

2a, 

24 



27. 
28. 



Subtract | 



from |§. 



Subtract | from |. 



Subtract /^ frorti | j. 
29. Subtract 4| from 12J. * Here 
nominator of the fractions is 24, 



Ans. 


AV 


Ans. 




Ans. 


Ans. 


r=i?- 


Ans. 


ffV. 


Ans. 


ih 


Ans. 


1%-^h 


Ans. 


± 


Ans. 



the least common de- 



Then, 
And 



i2|=i2|j; 



41 



Ans. 83^. 



16 parts from 21 parts leaves 5 
parts, that is ^^, and 4 from 12 
leaves 8. 



24A 



74t 



Ans. 16 



rs 



80. Subtract 7| from 24|. 

In this question the -| is equal to 
8 parts, that is ^^^ ^^^ ^^® I ^ A» 
and as we cannot take 9 parts from 
8 parts, we borrow one from the 
24, and as the denominator shows in this case, that a unit is 
divided into 12 parts, the one we borrow from the 24 units 
will make 12 parts, which, together with the 8 parts, will 
make 20 parts ; then we take the 9 parts from the 20 parts, 
and have 11 parts, that is |^ left; now since we borrowed 
one from the 24, we must either call it 23, and then take 
the 7 therefrom, or call the 7, 8, and subtract 8 from the 24, 
which in either case will leave a remainder of 16 ; the latter 
is the more common method ; that is, call the lower number 
one more than it is, instead of calling the upper one less. 

31. Subtract 27| from 62|. Ans. 35|. 

32. Subtract 34| from 5l|^. Ans. 175^:5 

33. Subtract 28| from 45^. Ans. 16|. 



34. Subtract 12| from 2O-/5. 



Ans. 



8^. 
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SUBTRACTION OF FRACTIONS. 75 

. 85. Subtract 14X from 18f . 

36. Subtract ITy^g from 85/3. 

37. Subtract 19J from 46j%. 

38. Subtract 24| from 73i|. 

39. Subtract 37? from 84|. 

40. Subtract 13^^ from 22. 
Here there being no fraction attached to ^22 

the greater number, we borrow a unit from 13^ 

the ^, which, as the denominator shows, will ^^g^ gia 
contain 16 parts, then we take 3 parts from ' ^ 

16 parts, and thi remainder is 13 parts, that is }|, and calling 
the 13 one more, or 14, to make up the 1 we borrowed, we 
say, 14 from 22 leaves 8. 

The above process is the same in effect as the following 

RULE. 

Subtract the numerator from the denominator of the frac- 
tion, and under the remainder write the denominator, and 
carry one to the whole number of the subtrahend, or liumber 
to be subtracted. 

EXAllPLEa. 

41. Subtract 17| from 28. 

42. Subtract 24/* from 43. 

43. Subtract 32i| from 87. 

44. Subtract 137|f from 225. 

45. Subtract 229| from 517. 

46. Subtract 3462A from 7648. 

47. Subtract 206^ from 7387. Ans. 7180|: 

48. Subtract | of | of f from J of ^^ of | of 3|. 
Here we are to understand 

that the fractions are first to be 

multiplied. The product of 

those to be subtracted gives 

y'g, that of the others, |, which 4^ J7 \^ j4 

IS equal to || ; then we take Jq 4^ i.0 

7 parts from 12, and the re- t i=il 

mainder is 5 parts, that is, ^^^. 

NoTB. — Compound fractions must be changed to single ones by 
multiplication, and those single fractions to such as have a common de- 
nominator, and then subtracted. 




4 


i 




li 


f( 


^ 




A0 


^ 


7 




^ 




16 




45 


/5 
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SUBTRACTION OF FRACTIONS. 



49. Take i of* of } of | from | of | of | of 6f. 



9 






3 



9f2| ^1^ 



10^ 80- 

8 d 






Here the fractions when simplified by multiplication, are 
I and y> ; this y> is equal to \p, then we take 2 parts from 
30 parts, and the remainder is 28 parts, that is, ^^ which is 
equal to 3^ 

50. Take | of | of | of | from J of ^g of y\ of 8|. 

30A 
Product || Product 






7 

$ 

V 

Now we must take | from ^^ ; here 24 is the least common 
denominator, V=]|| and ^=5\» then we must take 8 parts 
from 63 parts, and the remainder is 55 parts ; that is ||. 

Ans. 2^. 

51. From i of ^ of i§ of 13J, take ^ of j of J of | of 4^. 



4¥ 
11 

5 
110 



3 
19^ 



399 



r 

3 

7 

2 



Ans. f i^ 



Here the least common denominator is 880. 
Then, 110)880 

399 X 8 = 3192=parts 
And 16)880(55x21 ==1155= part s 

2037= parts, that is, \W=2§|J Ans. 



52. From 

53. From 



of i of 3f take ^ of f of | of 2}. 



Ans. ly'j. 



of I of 3| take | of j\ of |^ of 2f^. Ans. X. 
54. From | of 3^ take | of i of | of 2J . AnsA'^. 

1 Af Ti 1 • 



55. From | of 7* take | of 5|. 



Ans. 



2=i| 
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TABLES OF MONEY, WEIGHTS, AND MEASURES. 

UNITED STATES MONEY. 

10 mills make 1 cent, ct 

10 cents 1 dime, 

10 dimes, or 100 cents 1 dollar, $• 

10 dollars 1 eagle. 

In business, dollars and cents alone are counted, no men* 

tion being made of mills, dimes, and eagles. Ten cent 
pieces are dimes. 

ENGLISH MONET. 

4 farthings, yb. make 1 penny, p. 

12 pence 1 shilling, 8, 

20 shillings 1 pound, £. 

21 shillings sterling 1 guinea, gut. 
28 shillings, N. E. 1 guinea. 

Note. — One pound sterling is equal to $4.44^ a^l^. 

TROT WEIGHT. 

24 grains, grs. make 1 pennyweight, dwt 

20 pennyweights 1 ounce, oz. 

12 ounces 1 pound, lb. 

"By this weight are weighed gold, silver, and jewels. 

AVOIRDUPOIS WEIGHT. 

16 drams, dra. make 1 ounce, oz. 

16 ounces 1 pound, lb. 

28 pounds I quarter, qr. 

4 quarters 1 hundred weight, ewL 

20 hundred weight 1 ton, ton. 

By this weight are weighed things of a coarse, drossy na- 
ture ; as flour, cheese, butter, hay, &c. ; also, all metals 
except gold and silver. 

Note 1. — By a law of Massachusetts, and also of Ohio, the cwt con- 
tains 100 lbs., instead of 1 1 2 lbs. But a ton is reckoned at the custom- 
houses of the United States at 2240 lbs. 
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Note 2. — A barrel of flour weighs 196 Ibs^ a bushel of wheat is 
estimated at 60 lbs., of rye or Indian com at 56 lbs., of barley at 48 lbs., 
of oats at 33 lbs., and of clover seed at 60 lbs. 

apothecaries' weight. 

20 grains grs. make 1 scruple 9. 

3 scruples 1 drachm 5» 
8 drachms 1 ounce g. 

12 ounces 1 pound fig. 

By this weight apothecaries mix their medicines ; but they 
buy and sell by Avoirdupois. 

The pound and ounce of this weight are similar to those 
of Troy weight. 

LONG measure. 

3 barley-corns h.c. make 1 inch, in. 

12 inches 1 foot,^. 

3 feet 1 yard, yd. 

hi yards or 16i feet 1 rod, pole, or perch,;?. 

40 poles 1 furlong,/wr. 

8 furlongs or 1760 yards 1 mile, m. 

3 miles 1 league, /. 

60 geographic or > *. . o 

69i common miles 5 i aegree, . 

360 of these degrees will go round the earth ; hence the 
earth is 360 times 69^ miles, that is 25020 miles in circum- 
ference. 

A hand is 4 inches, and is applied in mea^ring the height 
of horses. 

A fathom is 6 feet, and is used to express the depth of 
water. 

This is used for measuring distances; as roads, lines, length 
of timber, &c. 

CLOTH MEASURE. 

2i inches ins. make 1 nail, na. 

4 nails 1 quarter of a yard, qr. 

4 quarters 1 yard, yd. 

3 quarters 1 Ell Flemish, E.FL 

5 quarters 1 Ell English, E.E. 

6 quarters 1 Ell French, E.F. 
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By this measure, which is only a branch of long measure, 
cloth, tapes, ribbons, &c., are measured ; the nama expresses 
the use. 

SQUARE OR SUPERFICIAL MEASURE. 

144 square inches make 1 square foot. 

9 square feet 1 square yard. 

100 square feet, or 10 feet sq. 1 sq. of mechanics* work. 

^}:;rySd;1 lsq.«.d,pole. or perch. 

40 rods 1 rood. 

4 roods 1 acre. 

640 acres 1 square mile. 

AH surfaces, as land, flooring, &c., are measured by this 
measure. 

The measure of boards, floors, &c., is generally expressed 
in square feet and inches ; that of land in acres, roods, and 
poles. 

PRY MEASURE. 

4 gills, gh. make 1 pint, pL 

2 pints 1 quart, qt. 

4 quarts 1 gallon, gal. 

2 gallons, or 8 quarts 1 peck, pc. 

4 pecks . 1 bushel, bush. 

Dry measure is used for grain, fruit, salt, oysters, &c. 

NoTB. — ^A Winchester bushel is ly inches in diameter, and 8 
hiches deep. The iftandard gallon, dry measure, contains 268^ cubic 
inches. 

WINE MEASURE. 

4 gills, gh, make 1 pint, pt. 

2 pints ' 1 quart, qt. 

4 quarts 1 gallon, gal. 

42 gallons 1 tierce, tier. 

63 gallons 1 hogshead, hhd.* 

84 gallons 1 puncheon, pun. 

2 hogsheads, or 126 gallons 1 pipe, or butt, pe. 

2 pipes, or 4 hogsheads 1 tun, tun. 

NoTs. — ^The wine gallon contains 231 cubic inches: water, wine, 
and spirits are measured and sold by this measure. 
* A barrel is »to ^ a hogshead. 
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ALE AKD BSEE MEASURE. 

• 2 pirks, pts, make 1 quart, qt. 

4 quarts 1 gallon, gal. 

32 gallons 1 barrel, bar. 

64 gallons 1 hogshead hhd, 

2 hogsheads 1 butt, butt, 

2 butts 1 tun, '/tin. 

Note. — The ale gallon contains 282 cubic inches: milk is sold by 
the beer gallon. 

TIME. 

Time is thus divided : 

60 seconds, sec. make 1 minute, min. 

60 minutes 1 hour, A. 

24 hours 1 day, d. 

7 days 1 week, w. 

4 weeks 1 lunar month 

13 lunar months, 1 d. 6 h. or ? , t.,i;«« ^««. 

365 days and 6 hours .| Uulian year. 

12 calendar nionths 1 year, y. 

100 years 1 century. 

Note. — The six hours in each year are not reckoned till they amount 
to one day ; hence, a common year consists of 365 days, and eveiy 
fourth year, called leap year, of 366 days. 

The following is a statement of the number of days in each 
of the twelve months, as they stand in the calendar or alma- 
nac: 

The fourth, eleventh, ninth, and sixth, 
Have thirty days to each affix'd ; 
And every other thirty-one. 
Except the second month alone. 
Which has but twenty-eight in fine, 
Till leap year gives it twenty-nine. 



Or, 



Thirty days are in September, 
In April, June, and November; 
All the rest have thirty-one, 
Except February alone. 
Which has but twenty-eight in fine, 
Till leap year gives it twenty-nine. 
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SOLID MEASURE. 

1728 inches, in. make 1 foot, ft. 

27 feet 1 yard, yd. 

40 feet of round timber, or 50 feet of hewn timber, make a 
ton, 16 cubic feet make a foot of wood, and 8 feet of wood, 
or 128 cubic feet make a cord. 

The .cubic contents of any thing which has 6 sides— its 
opposite sides being equal — is found in cubes, by multiply- 
ing together, the length, breadth, and depth. 



CIRCULAR 

60 seconds, " make 

60 minutes 

30 degrees 

12 signs, or 360 degrees 


MOTION. 

1 minute '. 
1 degree °. 
1 sign, 8. 
1 circle, c. 



REDUCTION, OR TRANSFORMATION. 

Reduction is the operation of changing the denomination 
of numbers, without altering their value. 

EXAMPLES. 

1. In 15 lbs. Troy weight, how many ounces? Ans. 180 
ounces. Why ? Since 1 pound is equsd to 12 ounces, there 
must be 12 times as many ounces as there are pounds. 

2. In 350 lbs. Troy, how many ounces ? Ans. 4200 oz. 
Why 

3. In 76 pounds Avoirdupois, how many ounces 7 Ans. 
1216 ounces. Why? Since 1 pound is equal to 16 ounces, 
there must be 16 times as niany ounces as there are pounds. 

4. In 56 pounds Avoirdupois, how many drams ? Ans. 
14336 drams. Why? Since 1 pound is equal to 16 ounces, 
there must be 16 times as many ounces as there are pounds, 
16 times 56 is 896, and since 1 ounce is equal to 16 drams, 
there will be 16 times as many drams as there are ounces, 
and 56 lbs. is equal to 896 oz., and 16 times 896*= 14336 drs. 
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Note. — ^The learner should be required to give mental solutions to 
as great a number of such questions as the foUowing, as possible, and in 
aU cases to give the reason for the operation. 

EXAMPLES IN TROY WEIGHT. 

5. In 95 pounds, how many ounces? Ans. 1140 oz. Why? 

6. In 237 ounces, how many pennyweights ? Ans. 4740 
pennyweights. Why? Since 1 ounce is equal to 20 
pennyweights, there will be 20 times as many pennyweights 
as there are ounces. 

7. How many pennyweights in 174 ounces ? Why ? 

8. In 145 penny wei^ts, how many grains ? Ans. 3480. 
Why ? Since 1 pennyweight is equal to 24 grains, there 
will be 24 times as many grains as there are pennyweights. 

9. In 15 pounds, how many pennyweights ? Ans. 3600 
pennyweights. Why ? 

10. In 75 pounds, how many grains? Ans. 432000 grs. 
Why ? First change the pounds to ounces, then the ounces 
to pennyweights, and the pennyweights to grains, and give 
the reason for each operation. 

11. In 672 ounces, how many pounds? Ans. 56 pounds. 
Why ? Since it takes 12 ounces to make one pound, as 
many times 12 as there are in 672, so many pounds 672 
ounces will make. 

12. In 6912 ounces how many pounds ? Why ? 

13. In 34800 pennyweights, how many ounces ? Ans. 
1740 ounces. Why ? 

14. In 3480 grains how many pennyweights ? Ans. 145 
pennyweights. Why ? 

15. In 3600 pennyweights, how many pounds ? Ans. 15 
pounds? Why? 

16. In 432000 grains how many pounds? Ans. 75 lbs. 
Why ? 

EXAMPLES IN AVOIRDUPOIS WEIGHT. 

17. In 376 pounds, how many ounces? Ans. 6016 ounces. 
Why? 

18. In 37 quarters, how many pounds? Ans. 1036 
pounds. Why ? Since 1 quarter is equal to 28 pounds, 
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there will be 28 times as many pounds as there are quarters, 
the number of quarters in this question being 37, the num- 
ber of pounds therefore will be 28 times 87. 

19. In 3 cwt., how many lbs. ? Why ? 

20. Change 7 cwt. to ounces. Ans. 12544 az. 
• 21. Change 2 tons to drams. Ans. 1146880 drs. 

The following rule may serve as a guide to the pupil, 
though it were better that he should arrive at the proper re- 
si}lt by a regular and simple process of reasoning. 



RULE FOR REl>UCTION. 



When a greater denomination is to be changed td a smaller, 
multiply the greater denomination by that number which is 
required of the smaller, to make one of the greater ; adding 
to the product so many of the smaller denomination as are 
expressed in the given sum. Perform a like operation on 
this product, and on each succeeding product. 

When a smaller denomination is to be changed to a greater, 
divide the smaller denomination by that number which is 
required of the smaller to make one of the next greater ; the 
quotient will be of the greater denomination, and the remain- 
der will be of the same denomination with the dividend. Per- 
form a like operation on this quotient, and on each succeeding 
quotient. 

22. Change 17 cwt. to drams. 

Here we reason thus,-— since 1 cwt. is 
equal to 4 quarters, there will be 4 times 
as many quarters as there are hundred 
weight. 

Secondly, since 1 quarter is equal to 28 
pounds, there will be 28 times as many 
pounds as quarters, then since 1 pound is 
equal to I6 ounces, there will be 16 times 
as many ounces as pounds, — and lastly, 
since 1 ounce is equal to 16 drams, there 
will be 16 times as many drams as 
ounces. 




30464 oz. 
16 

487424 drams. 
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23. Change 487424 drams to cwt 

Here we say, since 16 16)487424 drams, 

drams are required to make 16^30464 oz 

one ounce, as many times 16 ^—TTTTrr,, ' ^n^« 

as there are in 487424, so ^)]^^^* 4)68 qrs. 

many ounces will 487424 drs. ^^° • 17cwt. 

make, that is, 30460 ounces. 224 

Secondly, since it requires 224- 

16 ounces to make one pound, 

as many times 16 as there are in 30464, so many pounds 
will 30464 ounces make, 1904 pounds. 

Thirdly, since it requires 28 pounds to make 1 quarter, as 
many times 28 as there are in 1904, so many quarters will 
1904 pounds make, viz., 68 quarters, and lastly, since 4 
quarters are required to make 1 cwt., as many times 4 as 
there are in 68 so many cwt. will 68 quarters make, viz., 

17 cwt 

24. Charge 8 tons to pounds. Ans. 17920 Ihs. 

25. Change 17920 lbs. to tons, and write on your slate an 
explanation of the process, giving th^ reason why you pro- 
ceed as you do. 

26. Change 6 tons to drams. Ans. 3440640 drs. Why ? 

27. Change 3440640 drams to tons. Ans. 6 tons. Give 
the reason. 

apothecaries' weight. 

28. Change 392 pounds to ounces. 

Ans. 4704 oz. Why? 

29. Change 1278 ounces to drams. 

Ans. 10224 drs. Why? 

30. Change 1008 drams to scruples. 

Ans. 3024 9. Why? 

31. Change 256 scruples to grains. 

Ans. 5120 grs. Why? 

32. Change 15360 grains to scruples. 

Ans. 7689. Why? 

33. Change 192 ounces to grains. 

Ans. 92160 grs. Why? 

34. Change 276480 grains to ounces. 

Ans. 576 oz. Why ? 
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35. Change 84 pounds to grains. 

Ans. 483840 grs. Why? 

36. Change 483840 grams to pounds. 

Ans. 84 lbs. Why ? 

LONG MEASURE. 

37. Change 7463 miles to furlongs. 

Ans. 59704 fur. Why? 

38. Change 179112 furlongs to miles. 

Ans. 22389 miles. Why? 

39. Change 546 furlongs to poles. Ans. 21840 poles. 

40. Change 196560 poles to furlongs. Ans. 4914 fur. 

41. Change 27648 poles to yards. Ans. 162064 yds. 

42. Change 152064 yards to poles. Ans. 27648 poles. 
, 43. Change 343 yards to inches. Ans. 12348 inches. 

44. Change 12348 inches to yards. Ans. 343 yds. Why? 

45. Change 23 miles to inches, Ans. 1457280 in. 

46. Change 4371840 inches to miles. 

Ajis. 69 miles. Why? 

CLOTH tfEAStJRE. 

47. Change 3747 yards to nails. Ans. 59952 na. Why? 

48. Change 419664 nails to yards. Ans. 26229 yds. 

49. Change 736 English ells to nails. Ans. 14720 nia. 

50. Change 103040 nails to English ells. 

Ans. 5152 E.E. Why? 
61. Change 3645 Flemish ells to inches. Ans. 98415 in. 

Note. — A Flemish ell is 27 inches, a yard 36 inches, an English ell 
45 inches, and a French ell 54 inches. 

LAND OR SQUARE MEASURE. 

52. In 7698 square feet, how many square inches ? 

Ans. 1108512 sq. in. Why? 

63. In 2217024 square inches, how ihany square feet? 

Ans. 15396 sq.ft. Why? 

64. In 479 square ymrds, how many square inches ? 

Ans. 620784 sq. in. Why ? 
H 
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65. In 310^920 square inches, how manysqnare yards? 

Ans. 2395 sq. yds. 
56. In 192 square perches, how many square feet? 

Ans. 52272 sq. ft. 



CUBIC OR SOLID MEASTJKE. 

57. In 12 solid yards, how many solid inches ? 

Ans. 559872 solid in. Why? 
68. In 7 tons of round timber, how many cubic inches ? 
Ans. 483840 cubic in. Why ? 

59. In 2419200 cubic inches, how many tons of round 
timber? Ans. 35 tons. Why ? 

60. In 34 cords of wood, how many cubic or sohd feet ? 

Ans. 4352 soUd feet. Why ? 

61. in 17408 solid feet of wood, how many cords of 
wood ? Ans. 136 cords. Why ? 

62. In 131328 solid inches, how many solid feet ? 

Ans. 76 solid feet. Why ? 

63. In 884736 solid inches, how many cords ? 

Ans. 4 cords. Why ? 

WINE MEASURE. 

64. In 76 hogsheads of wine, how many gills? 

Ans. 153216 gills. Why? 

65. In 459648 gills, how many hogsheads ? 

Ans. 228 hhds. Why ? 

66. In 63 tons of wine, how many quarts ? 

Ans. 63504 quarts. Why? 

67. In 190512 quarts, how many tons ? 

Ans. 189 tons. Why ? 

DRY MEASURE. 

68. In 153 bushels, how many pecks 

Ans. 612 pecks. Why? 

69. In 4284 pecks, how many.buiheis ? 

Ans. 1071 bushels. Why? 
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70^ In 1586 pints, how many bushels ? Ans. 24 bu. 
71. In 264 bushels, how many pints? Ans. 16896 pts. 



TIME. 

72. Change 152 years to calendar months. 

Ans. 1824 months. Give the reasoil. 

73. In 12768 calendar months, how many years ? 

Ans. 1064 years. 
74 In 19 years, how many days ? (Supposing 365 days 
to make a year.) Ans. 6935 days. 

75. In 20805 days, how many years? (of 365 days each.) 

jAns. 57 years. Why ? 

76. In 37 weeks, how many minutes ? 

Ans. 372960 minutes. Why? 

77. In 745920 minutes, bow many weeks ? 

Ans. 74 weeks. . Why ? 

78. In 36 hours, how many seconds ? 

Ans. 129600 seconds. Why? 

79. In 907200 seconds, how many hours ? 

Ans. 252 hours. Why? 

ENGLISH MONET. 

80. In ^6378, how many shillings ? 

Ans. 7560 shillings. Why ? 

81. In 68040 shillings, how many pounds ? 

Ans. ;fi340a. Why? 

82. In 763 shillings, how many farthings ? 

Ans. 36624 farthings. 

83. In 18312 farthings, how many shillings ? 

Ans. 3811 shillings. 

84. In 36 pounds, how many pence ? Ans. 8640 pence. 

85. In 60480 pence, how many pounds ? 

Ans. £262. Why? 

86. In 96 pounds, how many farthings ? 

Ans. 92160 farthings. 

87. In 645120 fartk^igs, how many pounds sterling ? 

Ans. M72. 
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88. In 57 pounds, 7 shillings, how man^ shillings t 
Here we say, since 1 pound is ' jg g. 

equal to 20 shillings, there will be 57 7 

20 times as many shillings in 'any 20 

number of pounds, as there are pounds ; 1147-shillinirs. 
now 20 times 57 is 1 140 : but we have ^ 

7 shillings more to add to this 1140 shillings, which makes 
1147 shillings. 

89. In 76 pounds, 13 shillings, and 8 pence, how many 
pence ? 

je 8. d. 
Solution. 76 13 8 
20 

1533 s. 
12 



Ans. 18404 d. 

90. In 18404 pence, how many pounds ? 
Here we may say, since d. 

it requires 12 pence to 1 2)18404 

make 1 shilling, as many Solution. 2|0) 153 13 s. 

^^aL^^ ^' ^^'® u^.^. "" Ans. ^6 13s. 8d. 

18404, so many shillings 

will 18404 pence make, viz., 1583 shillings and 8 pence of 
a remainder. Again, since it requires 20 shillings to make 
1 pound, as many timfes 20 as there are in 1533, so many 
pounds will 1533 shillings make, viz., 76 pounds and a re- 
mainder of 13 shillings; hence, we find 18404 pence is 
equal to J876, 13 shillings, and 8 pence. 

NoTB TO TBI LSABirsB. — Observo that the remainder will always 
be of the same name as the dividend, or the number divided. I^hat yoa 
may the better understand this &ct, we will suppose you are required 
to divide a basket of apples among as many persons as you can give 12 
apples a-piece, and to have what remains for your8el£ Now, if the 
number remaining be 7, it cannot be 7 potatoes, nor seven slate-pendla, 
nor 7 persons; but 7 apples, because apples were divided. 

PROMISCUOUS QUESTIONS. 

91. Change 47 pounds, 10 ounccA, 15 pennyweights to 
pennyweights. Ans. 11495 dwts. Why? 
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02. Change 11495 pennyweights to poimdfl. 

Ans. 47 lbs. lOoz. 15dwts» 

03. Change 5 pounds, 6 oances, 4 pennyweights, 20 grains* 
to grains. Ans. 31796 grs. ^ 

04. Change 31706 grains to pounds. Ans. 

05. Change 8 tons, 6 cwt. 2 quarters, to qrs. Ans. 666 qnu 

06. Change 666 quarters to tons. Ans. Why ? 

07. Change 3 tons, 25 pounds, to pounds. Ans. 6745 Ibs^ i 

08. Change 6745 pounds to tons. Ans. 

09. In 17 yards, 2 quarters, 2 nails, how many nails ? 

Ans. 282 nas. 

100. Change 282 nails to yards. Ans. 

101. In 15 yards, 2 feet, how many inches ? 

Ans. 564 in. Why? 

102. In 1128 inches, how many yards ? Ans. 31 yds. 1ft. 
lOB. In 53 acres, 1 rood, how many perches ? 

Ans. 8520 p. 

104. In 8540 perches, how many acres ? Ans. 

105. In 34 acres, 3 roods, 17 perch^, how many perches ? 

Ans. 5577 p. . 

106. In 5577 perches, how many acres ? 

Ans. Why? . 

107. How many pounds, Troy, and > . C 480 lbs. 
how many grains, in 5760 ounces ? 5 ^^^' 1 2764800 grfc 

108. How many ounces in 480 pounds, Troy ? 

Ans. 5760 oz. 

109. How many nails and > * C 184 nas. 
yards are in 46 quarters ? 3 C ^^ Y^^* ^ ^'• 

110. How many yards and 5 a C ^ J^^* 1 ^• 
inches in 100 feet ? 5 ^"^- } 1200 in. 

111. How many miles are in 567 furlongs? 

Ans. 70 m. 7 fur. 

112. How many poles are in 567 furlongs ? 

Ans. 22680 p. 
lid. In 567 furlongs, how many leagues? 

Ans. 23 1. 1 m. 7 ft. 
114. How many yards are in 567 furlongs? 

Ans- 124740 yds. 
t 115. How many ftvlongs are in 124740 yards? 

Ans. 567 ftur. . 
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116. How many feet are in 38 inches ? Ans. 3 It. 2 in. 

117. How many yards are in 38 feet ? Ans. 12 yds. 2 fU 
t 1 18. How many inches are in 38 feet ? Ans. 456 in. 

119. How many feet are in 456 inches T Ans. 38 ft 

120. How many inches are in 162 yards 1 Ans. 5832 in. 

121. How many gallons are in 360 pints ? Ans. 45 pts. 

122. In 1760 rods, how many acres? Ans. 11 a. 

123. How many square inches are in 2 square yards ? 

Ans. 2592 sq. in. 

124. What will 3 bushels of beans cost at 5 cents a pint? 

Ans. $9.60 cts. 

Note. — ^There are 64 pints in a bnshel, and in 3 bushels there will 
be 3 times 64 pints, or 192 pints; now, since 1 pint is worth 5 cents, 
the whole price will be 6 times as many cents as there are pints ; that 
is, 192 X 6 »960 cents : now, if we point off the two right hand figures 
for cents, all to the left of that point will be dollars; thai 1^60 cents is 
equal to $9.60 cents— -read 9 dollars and 60 cents. 

125. What will 7 bushels, 2 pecks of peaches cost, at 45 
cents a peck ? Ans. $13.50 cts. 

126. What is the value of 14 yards, 3 quarters of cloth, 
at 75 cents for a quarter of a yard ? Ans. $44.25. 

127. What is the value of a piece of geld, weighing 1 
pound, 3 pennyweights, at 12^ cents per grain ? Ans. $729. 

128. How many bushels of apples may be bought for 4 
dollars and 75 cents, at 12^ cents per peck 1 

Here we say, since 12^ cents 
will pay for 1 peck, as many times Cents. 

12i as there are in 475, so many ^p 

pecks will 475 cents buy, that is, fip 2 

38 pecks ; and as it takes 4 pecks 19 

to make a bushel, as many times 4)38 pc. 

t ',! i*^'?, ^ "t^' ^ '"'"^ A™- "» bush. ape. 

bushels will 38 pecks make. ^ 

129. How many boxes, each to hold 12 pounds, may be 
filled out of a hogshead of tobacco weighing 6 cwt. and 3 
quarters. Ans. 63 boxes. 

130. A grocer has 34 cwt. 2 qrs. 12 lbs. of sugar, which 
he wishes to put into boxes, each of which will hold 68 lbs., 
how many boxes will he require ? Ans. 57 boxes* 
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- 131. How many spocms, ea<^ to weigh 2 oz. 5 dwt., can 
be made out of a tankard weighing 2 lbs. 5 oz. 5 dwt. ? 

Ans. 13 spoons. 

132. How many steps of 2 feet 8 inches, will a man take 
in walking 2 miles 1 Ans. 3960 steps. 

133. How many casks, each to contain 84 lbs, may be 
^led out of a hogshead of sugar weighing 17 cwt. 1 qr. ! 

Ans. 23 casks. 
' 134. A tract of land containing 1299600 square perches, 
is to be divided into 25 farms of equal size, how many acres 
will there be in each ? Ans. 324 A. 3 r. 24 p. 

136. How many English ells in 395 yards? 

Ans. 316 E. ells. 

136. How many yards in 84 Flemish ells 1 

Ans. 63 yards. 

137. In 285 English ells, how many Flemish ells ? 

Ans. 475 Fl. eUs. 

138. Purchased a cargo of m<^a8ses consisting of 87hhd., at 
33 cents a gallon, what did it amount to ? Ans. $1808.73. 

139. A merchant bought 29 bales of cotton cloth, each 
bale containing 57 yards, the price was 15 cents a yard, what 
did it amount to ? Ans. $247.95. 

140. Reduce 86 solid feet to yards. 

Ans. 3 solid yards, 5 solid feet. 

141. Reduce 191934 solid inches to feet. 

Ans. Ill solid feet, 126 solid inches. 

142. Reduce 876 solid feet to yards, 

Ans. 32 solid yards, 12 solid feet. 

143. In 92 quarters of cloth, how many English ells ? 

Ans. 18 E. ells, 2 qrs. 

144. Reduce 467 nails to yards. 

Ans. 29 yds. qrs. 3 nas. 

145. Reduce 3741 inches to English ells. 

^^ Ans. 83 E. ells, 6 ins. 

146. Reduce 467 yards to English ells. 

Ans. 373 E. ells, 3 qrs. 

147. In 27 acres, 2 roods, 16 rods, how many lots of 32 
rods each ? Ans. 138 lots. 

148. How many times does a carriage wheel, 22 feet in 
circumference, go round in one mile ? Ans. 240 times. 



Digitized 



by Google 



149. In 35 tODs weight, how many wag<m loads of 22 cwt 
each ? Aqs. 31 ^j loads. 

150. In £186 4s., how many guineas of 21 shillings 
each? Ans. 177$ guineas. 

151. How many cannon halls, at 24 lbs. each will it take 
io weigh 1 ton gross weight ? Ans. 93 balls, 8 lbs. 

152. How many times must you apply a pole 12 feet 
long to the ground, to measure 1 mile ? Ans. 440 times. 

153. How many 9 gallon kegs may be filled from 17 hhd. 
^ine measure? Ans. 119 kegs. 

.154«K How many steps of 2| feet each, will a man take in 
walking 25 miles ? Ans. 48000 steps. 

J55. How many sixpences in J895.3s.? 

Ans. 3806 sizpencef. 
156. How many fourpences in £841 

Ans. 5040 fourpences. 



COMPOUND ADDITION. 

-When the numbers to be added are all of the same naw 
or denomination, the opei^tion is called simple addition, 
but when the numbers to be added are of different denomi' 
nations, the operation is called compound addition, 

A butcher killed an ox, one of the hind quarters of which 
weighed 1 cwt. 3 qrs. 17 lbs., the other 2 cwt. 1 qr. 9 lbs., 
one of the fore quarters weighed 1 cwt. 2 qrs. 16 lbs., the 
other 1 cwt. 2 qrs. 14 lbs., the hide weighed 3 qrs. 7 lbs., the 
tallow 2 qrs. 19 Ibs^ what was the weight of the whole ? 

Here we write the numbers of the 
same name under each other, that is, (I.) 

pounds under pounds, quarters under ^^^ ^^ 1^ 

quarters, and cwt. under cwt., then we ^ ^ ^^ 

commence with the right hand column, » 1 ^ 

which we add up, and find it amounts 1 2 Ttt 

to 82 lbs., now as 28 lbs. make 1 qr., 1 2 14 

by dividing the 82 by 28 we find 82 3 7 

.is equal to 2 qrs. and a remainder of ^ ^^ 

26 lbs., this 26 Ihs. we write qnder the Ans. 8 3 26 ^ 
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column of lbs., and count the 2 qrs. with the column of qrs., 
the whole amounting to 15 qrs., which we divide by 4, and 
find the 15 qrs. equal to 3 cwt., and a remainder of 3 qrs., 
which we write under the column of qrs., and count the ^cwt. 
with the column of cwt., the whole amounting to 8 cwt. 

RULE FOR THE ADDITION OF COMPOUND NUMBERS. 

1st. Write the numbers to be added so that units of the 
same order may stand direcdy under each other. 

2d. Begin with the lowest order, add the numbers together 
and divide their sum by the number of units of this denomi- 
nation which is required to make a unit of the next higher ; 
write the remainder under the column added and carry the 
quotient to the next column. Proceed thus with every de- 
nomination. 

PROOF THE SAME AS IN SIMPLE ADDITION. 
NoTB. — ^In writing the nvunbers down if any intermediate denomina- 
tion is wanting, supply its place with a cipher. 



(a.) 

Iba. oz. dvt 
Add 75 8 1« 


13 


(8.) 
lbs. oz. dwt gra. 
Add 67 2 17 21 


13 6 


7 


7 


78 10 13 15 


25 8 


10 


20 


26 8 8 3 


28 5 


18 


18 


14 7 18 12 


Amount 143 6 


9 


10 




(4.) 

L m. for. 
Add 117 2. 7 


39 


Add 


m. far. p. yds. ft. In. 
275 1 25 1 1 6 


182 1 8 


29 




137 7 13 2 2 10 


999 2 7 


39 




159 2 15 11 


137 5 


16 




137 6 37 1 2 10 




DRT MEASURE. 


(6,) 

ku. pk. qt 
8 2 


pt. 
1 




bn. pk. qt. pt. 
7 3 7 1 


4 3 







6 1 


1 3 7 


1 




9 2 4 1 


1 2 6. 


1 




9 16 1 
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TROY WEIOHT. 








ItM. 

13 
42 
31 
24 


(8.) 

ox. dwt gn. Hm. 

17 19 90 
11 19 23 80 

9 4 30 

1 13 18 20 


( 

oz. 

10 

2 

3 

10 


[».) 
dwt 

10 

2 

3 

6 


10 

22 

3 

11 






apothecaries' WEIOHT. 






7 a 

4 6 
8 1 
2 2 


(10.) 

■ 3 
7- 
5 
6 
7 


9 gra. f8 
2 14 21 

17 42 

1 10 23 
1 11 


, (11.) 

i 3 9 

4 7 2 
11 4 1 

9 3 
10 1 


grs. 

15 
14 
10 






AVOIRDUPOIS WEISHT. 






(19.) 
tons. cwt. qn. lbs. cwt qTS. 

8 14 1 14 9 3 
7 11 8 17 41 2 

9 10 10 33 1 
7 7 1 18 14 3 


(1«.) 
Ito. ez. 

27 15 

14 7 

20 12 

10 11 


in. 
16 

9 
14 

9 






CLOTH HEASURE. 








(14.) 

yd*, qn. n«. 
79 2 1 
25 1 3 
14 3 2 
46 2 1 


its.) 

E. e. qrs. na. 
86 4 2 
44 3 
21 2 
6 3 




(1«.) , 
Fl. e. qrs. na. 

14 2 1 
25 1 
14 8 
25 



17. Add 15 yards, 3 quarters, 2 naUs ; 45 yards, 2 quarters ; 
1 yard, 3 nails ; and 125 yards. 

18. Add 14 English ells, 3 quarters ; 25 English ells, 2 
quarters, 3 nails ^ and 3 quarters, 1 nail. 
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WINS HEASinUI. 



95 



(1».) . («o.)' 

hhd. gal. qts. pts. 'tun. Hhd. gaL qte. 

61 53 1 1 37 2 37 2 

27 39 3 19 1 59 1 

9 13 1 28 2 



21. A merchant bought two casks of brandy, containing 
^'s follows, viz., 70 gals. 3 qts. ; 67 gals. 1 qt., how many 
hogsheads, of 63 gallon^ each, in the whole 1 





Jjan> MEASURE. 




(»»0 


• («s.) 


(a4.) 


acre. t. p. 


acre. r. p. 


yd. ft. in. 


75 8 8 


150 3 39 


8 2 12 


si4 e 


265 8 11 


10 1 96 


68 1 


284 1 9 


12 1 116 


75 8 


326 


20 46 



25. Add 125 acres, 2 roods ; 400 acres, 3 roods, 28 perches ; 
56 acres, 20 perches ; and 500 acres. 
• S6. Add 15 yards, 2 feet; 2 yards, 1 foot; 14 yards, 2 feet; 
and 25 yards. 

27. There are 3 fields, which measure as follows, riz., 
17 acres, 3 roods, 16 perches ; 28 acres, 5 roods, 18 perches ; 
11 acres, rooks, 25 perches; how much land in the three 
fields? 

SOLD) OR CUBIC IfEASTJKE. 







(as.) 


( 


:a9. 


.) 


(30.) 


ton. 


ft. 


in. 


yd. 


ft. 


in. 


cord. 


ft. 


29 


36 


1229 


75 


22 


1412 


37 


119 


12 


10 


64 


9 


26 


196 


9 


110 


8 


11 


917 


3 


19 


1091 


48 


127 
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TIMB. 



(SI.) 


(sa.) 




(SS.) 




year. mo. 


w«ek.d. h. 


m. 


day. h. m. 


■, 


75 5 


2 1 10 


40 


4 20 66 


64 


16 10 


1 6 


20 


8 19 25 


22 


14 11 


8 5 20 


12 


2 8 


8 


25 2 


2 8 7 


66 


6 






34. Add 10 years, 3 months; 45 years, 6 months ; 75 years^ 
11 months; 15 years; and 96 years. 

35. Add 7 weeks, 1 day, 5 hours, 45 minutes ; 2 weeks, 
4 days, 22 hours; 6 days, 15 hours, 10 minutes; and 5 hours. 









ENGLISH MONST. 






(S«.) 




(87.) 


(88.) 


£ 


■. d. 


qr. 


£ a. d. qr. 


£ a. d. 


8 


12 9 


2 


57 11 11 1 


67 18 10 


81 


6 11 





27 13 2 3 


160 19 6 


42 


18 3 


1 


48 9 6 1 


176 16 8 


2 


3 8 


3 


73 10 9 2 


87 14 7 



. 85 1 8 2 



.39. Add ^1 Is. Id.; ^10 10s. lOd.; ^100 Os. 7d. ; 
^3 4s. 9d. ; ^43 8s. lid. Ans. ^^228 6s. 2d. 

40. Add £54: 7s. 6d. ; 19s. lid. ; J8144 3s. lOd. ; J8132 
18s.; J843 6s. 8d. Ans. ^£375 16s. 2d. 

41. Add ^444 4s. lid. 3qrs.; ^^26 16s. 4d. Iqr.; 
^72 lOd. 2qrs.; jei780 14s. 6d. 2qrs. ; .£200 10s. lOd. 
3qrs. Ans. .82824 7s. 7d. 3qr8. 



COMPOUND SUBTRACTION. 

Suppose a farmer has 234 bushels, 2 pecks, 3 quarts, of 
oats, and should sell 176 bushels, 3 pecks, and 2 quarts, 
how much would he have left ? 
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Here we write the less num- (1.) 

ber under the greater, placing bu. pc qt. 

those of the same denomination 234 2 3 

under each other ; that is, bushels 176 3 2 

under bushels, pecks under pecks, Ans. 57 3 1 
and quarts under quarts ; then, 

commencing with the lowest denomination, we take 2 quarts 
from 3 quarts, and set down 1 (the remainder) under the quarts; 
next we take the pecks : here as we cannot take 3 pecks from 
2 pecks, we borrow 1 from the bushels in the upper number«— 
this 1 bushel, being equal to 4 pecks, when added to the 2 
pecks, make 6 pecks — then we say, 3 pecks from 6 pecks 
leaves 3 pecks — and as we borrowed 1 from the upper num- 
ber of bushels, instead of calling the upper number 1 less, we 
call the lower 1 more, and then proceed as in simple subtraction. 

"Work by the following . 

^ RULE. 

1st. Set down the lesser number under the greater, placing 
the same denominations directly under each other. 

2d. Begin with the lowest denonaination, and if the num- 
ber expressing that denomination be- less than the number 
directly over it, make the subtraction as in simple numbers. 
But if it be greater, subtract it from the upper number in-*- 
creased by so many units as make one unit of the next higher 
denomination, and carry this one whidi has been borrowed 
to the next higher denomination, as in subtraction of simple 
numbers. 

3d. Do the same for all the denominations, and set down 
the several remainders, and they will form the true remainder. 

PROOF. 

Add the remainder to the subtrahend — their sums should 
be equal to the minuend. 

Note. — In writing compound numbers, if any intermediate order is 
vacant, the place must be filled with a cypher. 







TROY WEIGHT. 










(2.) 




(»•) 




lb. 


025. dwL gT» 


lb. 


oz. dwt gr. 


From 


18 


6 16 13 


24 


16 44 


Take 


9 


6 18 6 


4 


16 16 
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APOTHECAIUKS' WSIGRT. 



From 
Take 


9 
6^ 


(4.) 
i 3 g'- 

1 2 12 
10 1 13 


34 il 
24 11 


5 9 r. 
7 2 18 
7 2 19 






AVOIRDUPOIS 


WEIGHT. 






From 
Take 


ton. 
36 
14 


cwt. qr. lb. 

11 1 24 

3 1 16 


cwt. qr. 
3 2 
1 3 


(7.) 

lb. OS. dr. 
24 12 13 
21 11 14 


From 
Take 


ton. 
24 
I5j 


(8.) 

cwt qr. lb. 

19 3 20 

-14 3 22 


(9.) 

cwt. qr. 

12 2 

9 3 


lb. 
20 
14 


oz. dr. 

11 14 

12 11 






LONG MEASURE. 






From 
Take 


mile. 
18 
11 


(lo.) 

ft. rd. yd. 
6 36 4 
4 38 1 


(11.) 
rd. yd. l 
38 2 
16 3 


ft. in. 
1 10 
1 11 



LAND, OR SQUARE MEASURE. 

(1».) ' (18.) 

acre. rd. p. acre. rd. p. «. yd. a. ft. s. in. 
From 327 3 28' 2 1 17 19 6 72 
Take 77 2 30 1 30 16 6 112 

CUBIC, OR SOLID MEASURE. 

(14.) (IS.) 

c 8. ft. 8. in. c s. ft. 8. in. 

From 400 64 1004 1300 30 146 

Take 163 68 832 300 58 8 76 

WINE MEASURE. 

(16.) (17.) (18.) 

ton. hhd. gaL hhd. gal. qt gal. qt. pt 

From 25 3 45 45 13 2 75 3 1 

Take 17 2 62 25 2 3 22 1 J9 

Rem. 
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COMPOUND SUBTBACTIOK. 99 

19. Subtfact 14 tuns, 2 hogsheads, 10 gaUons, from 24 
tuns, 1 hogshead, 9 gallons. 

20. Take 22 hogsheads, 2 quarts, from 95 hogsheads, 10 
gallons, 3 quarts, 1 pmt. 

DRY MEASURE. 

(81.) (aa.) (as.) 

bu. pc. qt. bu. pc qt, pc qt pt 

From 95 32 8421 370 

Take 22 1 36 3 2 2 3 1 

Rem. 

24. Subtract 125 bushels, 3 pecks, 2 quarts, from 195 
bushels. 

25. Subtract 450 bushels from 500 bushels, 3 pecks. 





TIME. 


(ac.) 


(«7.) (as.) 


yr. mo. 


w. d. h. d. h. m. s. 


From 75 3 


32 6 20 36 14 30 25 


Take 25 4 


12 4 22 15 12 25 32 


Rem. 






CLOTH MEASURE. 


(»»•) 


(SO.) (31.) (sa.) 


yd. qr. na. 


yd. qr. na. yd. qr. na. yd. qr. na. 


From 87 I 3 


176 3 2 426 1 1 400 


Take 48 2 1 


84 1 3 148 2 1 90 1 


Rem. 38 3 2 





(S3.) (34.) (35.) (36.) (S7.) 

E.r. qr na. E.F. E.F. E.E. qr. na. E.E. qr. na. 
From 142 1 1 18 216| 26 3 2 62 1 
Take 46 1 2 4f 73f 6 3 2 26 3 3 

38. From 81 yards, 2 quarters, take 18 yards, 2 quarters, 
2 nails. Ans. 62 yds. 3 qrs. 2 nas. 

39. Take 45 yards, 2 nails, from 90 yards. 

Ans. 44 yds. 3 qrs. 2 nas. 
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40. Bought 27 yards, 1 quarter of linen, of which 13 yards, 
2 quarters, 1 nail were sold — ^how much remains unsold ? ' 

Ans. 18 yds. 2 qrs. 3 nas. 

ENGLISH MONEY. 

^(41.) ■ (4«.) ^ (43.)^ 

£ B. d, £ », d, £ 8. d. 

From 5 6 10 6 8 145 18 9J 

Take 2 9 3 5 7 6 104 12 lOj 

Rem. 2 11 8 4 18 9 41 5 lU 



(44.) (45.) (46.) (47.) 

je 8. d. iS 8. d. je 8. d. £ Ui d. 

From 5 10 8 87 12 6 25 49 4623 
Take 4 6 2 27 18 9 14 5 6 25 1 9 ' 

(48.) (49.) (SO.) 

^ 8. d. iS 8. d. £ B. d. 

From 45 6 3i 142 10 3i 2640 18 lU 
Take 22 4 6 ^ 45 9 2| 1221 19 6^ 

51. Subtract 24 pounds, 10 shillings, and 6 pence, from 
36 pounds, 9 shillings, and 3 pence. 

52. Subtract 26 pounds, from 120 pounds, 15 shillings, 
and 9 pence. 

53. Subtract 9000 pounds, from 9672 pounds, 18 shillings, 
and 11 J pence. 

54. Subtract 45 pounds, 14 shillings, and 83 pence, from 
500 pounds. 

Note. — Subtraction and also addition of Federal Money is the same 
as that of simple numbers, only observing to point off 2 figures on the 
right hand for cents, and a)l to the left of this point will be dollars. If 
there be milla in the given number, point off the first figure on the right 
for mills, the next two for cents, then all to the left of the cents will be 
dollars. 

FEDERAL MONEF. 

(S9.) (S7.) 

cts. $ cts. $ cts. 
Prom 162 87 3647 32 7345 13 

Take 78 43 1478 85 6471 85 



{SS.) 

$ cts 



Rem. 83 94 
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(ff8.) (ffO.) (6«.) 

9 cti. $ cts. m. $ cti. BK 

Prom 12624 04 7642 36 7 9726 42 8 
Take 6285 43 826 94 8 7842 67 6 

APPLICATION. 

61. If from a block of marble containing 8 cubic feet, there , 
be eawed a piece containing 8 cubic feet, 849 cubic indief* 
how much will remain ? Ans. 4 ft. 1879 c. in. 

62. If from a stick of round timber containing 2 tons, 18 
cul»c feet, 1410 cubic inches, there be taken 38 cubic feet» 
1720 cdbic inches, how much will remain ? 

Ans, 1 ton, 19 c. ft. 1418 c. in. 
68. I bought 11 yards of cloth, and cut off a piece con- 
taining 8 yards, 2 quarters, 2 nails ; how much remains ? 

Ans. 7 yds. 1 qr. 2 na. 
64. Take 34 yards, 2 nails, from 47 yards, 2 quarters. 

Ans. 13 yds. 1 qr. 2 na. 

66. Take 14 Flemish ells, 1 quarter, 3 nails, from 25 Fl. 
ells. Ans. 10 Fl. ells, 1 qr. 1 na. 

^ 66. A merchant bought a hogshead of wine, which, after 
standing in the cellar some time, was found to have leaked 
so much as to contain only 51 gallons, 1 quart, 2 gills; 
how much was lost by leakage ? 

Ans. 11 gals. 2 qts. 1 pt. 2 gills. 

67. A vintner filled a vessel containing 1 hogsheads, 17 
gallons, 1 pint, out of a tun of wine ; how much remains ? 

Ans. 2 hhd. 45 gals. 3 qts. 1 pt 

68. From 5 days, 10 hours, 27 minutes, 15 seconds, take 
2 days, 4 hours, 13 minutes, 29 seconds. 

Ans. 3 d. 6 h. 13 min. 46 sec. 

69. From 83 days, 17 hours, 3 minutes, take 59 days, 7 
JboorSf 12 minutes, 30 seconds. 

Ans. 24 d. 9 h. 50 min. 30 sec. 
60. Borrowed $473.67, and have since paid $848.75; 
how much remains to be paid ? Ans. $124.92. 

71. Deposited in bank $863.37i ; I have since drawn 
checks to the amount of $587.75 ; how much have I yet 
remaining in the bank ? Ans. $275.62i. 

I* 
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72, If out of 6 pounds, 10 ounces, 6 drams, 2 scruples, of 
medicine be taken, 4 pounds, 6 ounces, 4 drams, I scruple, 

17 grains ; what quantity will remain ? 

Ans. 2^6 5 3509 3grs. 

73. A certain rope is 365 yards, 1 foot, 6 inches long. If 
84 yards, 2 feet, 4 inches, be cut off from it, how long will 
the remainder be I Ans. 380 yds. 2 ft. 2 in. 

T4. The distance from Philadelphia to Trenton is about 
80 miles, 3 furlongs, 16 poles. A person going from one 
place to the other, stopped at an inn, when he had travelled 

18 miles, 3 furlongs, 36 poles ; how much further had he 
(Still to go? Ans. 11 miles 7 fur. 30 ps. 

76. Bought 145 yards, 3 quarters, of cloth, and sold there*- 
of 95 yards, 2 quarters, 3 nails ; how much remains ? 

Ans. 50 yds. 1 na. 

76. If from a piece of cambric, containing 25 yards, 3 
quarters, 3 nails, itiere be taken 16 yards, 2 quarters, how 
much will be left ? Ans. 9 yds. 1 qr. 3 na; 

77. A farmer had 450 acres, 3 roods of land, but gave his 
son 150 acres, 3 roods, 25 perches ; how much had he 
remaining? Ans. 299 acres, 3 roods, 15 prs. ^ 

78. A merchant bought a quantity of goods in England, 
for £M6 13s. 7d., and sold the same for ^435 12s. 9d. ; how 
much did he gain ? Ans. £88 19s. 2d. 

79. What is the difference between Je37 12s. 4d., and 
^46 9s. 3d. ? Ans. ^8 16s. lid. 

80. A merchant sold goods to the amount of £IS6 7s. 6id., 
and received in payment ^50 10s. 4|d. ; how much remained 
due? Ans. ^85 17s. l|d. 

81. A man bought a farm for jei256 10s., and in selling it, 
lost je87 10s. 6d. ; how much did he sell it for ? 

Ans. ^1168 19s. 6d. 
. 82. A man bought a horse for d827, and a pair of oxen for 
j819 12s. 8s d. ; how much was the horse valued mor^ thaa 
the oxen ? 

83, A merchant drew from a hogshead of molasses, at 
one time, 13 gallons, 3 quarts ; and another time, 5 gallons, 
2 quarts, 1 pint ; what quantity was there left ? 

Ans. 43 gals. 2 qts. 1 pt. 

84. A pipe of brandy, containing 118 gallons, i^rang » 
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leak, when it was found only 97 gallons, 3 quartai 1 pint, 
remained in the cask ; how much was the leakage ? 

85. There was a silver tankard which weighed 3 pounds, 
4 ounces ; the lid alone weighed 5 ounces, 7 pennyweights, 
13 grains ; how much did the tankard weigh without the 
Ud? 



COMPOUND MULTIPLICATION. 

A merchant bought 3 pieces of muslin, each containing 41 
yards, 3 quarters, and 3 nails ; how many "yards, quarters, 
and nails, in the three pieces ? 

Here we say, 3 times 3 nails make (1.) 

9 nails, equal to 2 quarters and 1 nail, yd. qr. na. 

. we write the 1 nail under the nails, and 41 3 3 

carry the 2 quarters, thus, 3 times 3 3 

quarters make 9 quarters, and 2 quar- 125 3 1 

ters to carry, make 11 quarters, equal to 
2 yards, and 3 quarters, we write the 3 quarters under the 
quarters and carry the two yards, thus, 3 times 1 make 3, 
and 2 to carry, make 5, put down 5, then 3 times 4 make 12. 

RULE FOR COMPOUND MULTIPLICATION. 

Begin with the lowest denomination, and multiply each 
denomination separately ; divide each product by the number 
"which is required of its own denomination to make 1 of the 
next higher ; write the remainder under the denomination 
multiplied, and carry the quotient to the product of the next 
higher denomination. 

EXAMPLES. 



. £ e. d. 

5 4 2 

2 


' £ 
10 


(3.) 

s. d. 

15 6 
3 


(4.) 
£ B. a. 

21 9 2k 
4 


dS B. d. 
15 91 
5 


10 8 4 


32 


6 6 


85 16 9 


75 4 0* 
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(«.) 

£ n. A. 

4 2 1 

8 


4 


(TO 

£ >. d. 

12 8 9 

6 


8.) 
iB •. d. 
26 4 li 

7 


(O.) 
£ M. A. 

96 4 ei 

8 


(l-O.) 
lb. az.dwtgr. 
14 6 8 
10 


(11.) 

3 7 2 15 
11 


(1».) 
j8 >• d. 

17 17 Qk 
12 


(18.) 

w. d. h. m. sec 

4 4 10 28 15 

8 


(14.) 

bo. pk. qt 
416 2 .« 

2 




(1«.) 
bo. pk. qt 
64 8 6 
8 


(16.) 

gal. qt pt 

63 1 1 

4 


(17.) 

bbd. gat qt pt 

4 60 2 1 

5 







(18.) (1».) (»••) 

lb. oz. dwt gr. ton. cwt qr. lb. oz. dr. fiB 5 5 9 ?"• 

17 6 12 6 6 17 8 18 2 15 4 10 7 2 1 

8 4 8 



(«i.) («a.) («3.) 



I«a. m. for. 
15 2 7 


P- 

30 

6 


yd. ft. 
14 2 


in. 
11 

7 


tun. 
2 


yd. qr. na. 
16 8 8 

8 


(94.) 

£.elL qr. nsu 

42 4 1 
9 




(a«.) 

acre. r. p. 

47 8 15 

2 




bhd. gal. qt pk 

3 40 8 1 

10 
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(ar.) («8.) (a».) 

bu. pk. qt, bu. pk. qt. week. d. h. min. sec 

6 3 7 14 3 2 4 5 20 32 10 

6 6 7 



30. How many yards are in 3 pieces, each 26 yards, 2 
quarters, 2 nails ? Ans. 79 yds. 3 qrs. 2 nas. 

31. How much is in 5 pieces, each measuring 34 English 
ells, 4 quarters, 3 nails ? Ans. 174 E. ells, 3 qrs. 3' nas. 

32. How many Flemish ells are in 6 pieces, allowing 36 
Flemish ells, 2 quarters, 1 nail to each piece ? 

Ans. 220 F. ells, 1 qr. 2 nas. 

33. Multiply 29 yards, 1 quarter, 2 nails, by 8. 

Ans. 235 yds. 
34 How much grain is in 10 bags, each 2 bushel, 2 pecks, 
2 quarts ? Ans. 25 bus. 2 pks. 4 qts. 

35. How much is in 12 casks, each g ging 31 gallons, 2 
quarts, 1 pint ? Ans. 379 gals. 2 qts. 

36. How much is in 10 bars of silver, each weighing 10 
ounces, 10 pennyweights, 10 grains ? 

Ans. 8 lbs. 9 oz. 4 dwts, 4 grs, 

37. What will 9 yards come to, at £1 Ips. 6|d. per yard? 

Ans. ^£16 8s. 8|d. 

38. Tell what 6 yards will come to, at 16 shillings 3i 
pence. Ans. ^4 17s. 75d. 

■ 39. If I get 2 bushels, 2 pecks, 4 quarts of oats, for 1 
bushel of wheat, how much oats should I have for 10 bushels 
of wheat ? Ans. 26 bus. 1 pk. 

40. If it take 4 bushels, 3 pecks, 4 quarts of wheat to 
make 1 barrel of flour, how much will it take to make 12 
barrels ? Ans. 58 bus. 2 pks. 

41. If 1 case-bottle holds 1 quart, 1 pint, 2 gills, how 
much will 9 hold ? Ans. 3 gals. 3 qts. 1 pt. 2 gills. 

42. A goldsmith bought 11 ingots of silver, each of which 
weighed 4 pounds, 1 ounce, 15 penny weights, 22 grains. 
What is the weight of the whole ? 

♦ Ans. 45 lbs. 7 oz. 15 dwts. 2 grs. 

43. A grocer bought 5 hogsheads of sugar, weighing each 



Digitized 



by Google 



.106 COMPOUND DIVISION. 

12 cwt 1 quarter, 27 pounds. How much did the whole 
weigh ? Ans. 62 cwt. 1 qr. 23 lbs. 

4A. Sold 10 pieces of cloth, measuring each 17 yards, 3 
quarters, 2 nails. How many yards were there in all ? 

Ans. 178 yds. 3 qrs. 

45. There are 5 bags of apples, each of which contains 2 
bushels, 3 pecks. How many bushels are there in the 
whole ? Ans. 13 bus. 3 pks. 

46. In 15 loads of hay, each weighing 1 ton, 3 cwt^ 2 
quarters, how many tons ? 

47. What is the weight of 24 hogsheads of sugar, each 
weighing 3 cwt., 2 quarters, 17 pounds ? 

cwt. qr. lb. 

weight of 1 hogsheiid. 

8 times the weight of 1 hogshead. 

weight of 8 hogsheads. 

3 times the weight of 8 hogsheads. 
M 20 the weight of 24 hogsheads. 

48. How much is 56 times 14 bushels, 3 pecks, 3 quarts 
1 pint, dry measure? (56=8x7) 

Ans. 832 bus. pk. 4 qts. 

49. In 45 ingots of silver, each weighing 3 pounds<7 
ounces, 14 pennyweights, 13 grains, how many pounds ? 

Ans. 163 lbs. 11 oz. 14 dwts. 9 grs. 

50. 36 boxes contain each 18 pounds, 7 ounces, 11 penny- 
weights, 12 grains of specie, how much do they all weigh ? 

Ans. 670 lbs. 8 oz. 14 dwts. 



3 


3 


17 

8 


29 


1 


16 
3 



COMPOUND DIVISION. 

1. Divide 7 cwt. 2 quarters, 12 pounds, 14 ounces, by 4. 

Here we say 4 into 7, 1 time 

and 3 over; that is, 3 cwt.= cwt qr. lb. oe. dr. 

12 quarters, which added to the 4)7 2 12 14 

2 quarters, make 14 quarters, "l 3 17 3 #8 
4 will go into this, 3 times and 
2 over ; this 2 quarters is equal to 56 pounds, which, added 
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to file li pounds, make 68 pounds, into which 4 will go 17 
thnes, leaving no remainder; next 4 will go into 14, 3 times 
and 2 over; this 2 ounces is equal to 82 drams, into which 
4 goes 8 times. 

RULB FOR COMPOUND DIVISION. 

Divide each denomination separately, beginning with the 
highest. Whenever a remainder occurs, reduce it to the next 
lower denomination, add it to the number expressed in the 
lower denomination, and divide it therewith. 

2. If £28, 13 shillings, 6 pence be divided equally among 
3 men, how mudi would each man receive ? 

Ans. ^9 lis. 2}d. 

3. Divide J846, 15 shillings, 6 pence by 8. 

Ans. ^5 16s. lUd. 

4. Divide 126 tuns, 3 hogsheads, 40 gallons, 2 quarts, 1 
pint, by 9. Ans. 14 tuns, hhds. 25 gals. 2 qts. OJ pt. 

6. Divide 58 miles, 2 furlongs, 32 rods, by 8. 

Ans. 7 m. 2 fur. 14 rds. 

6. If 15 cwt. 3 quasters, 18 pounds of flour be packed 
equally in 9 barrels, how much will each barrel contain ? 

Ans. 1 cwt. 3 qrs. 2 lbs. 

7. Paid 17 shillings 6 pence, for 4 bushels of salt, how much 
was it per bushel ? Ans. 4s. 4s d. 

8. If 78 cwt. 3 quarters, 10 pounds of sugar be divided 
equally among 5 men, what will be each one's share ? 

Ans". 15 cwt. 3 qrs. 2 lbs. 

9. A farmer wishes to divide 139 acres, 3 roods, 16 perches, 
into 8 equal fields, how much will there be in each field ? 

Ans. 17 a, 1 rd. 37 prs. 

10. Suppose a man divides a farm of 214 acres, 3 roods, 
12 perches, equally among his 9 sons, how much does each 
receive ? Ans. ^ a. 3 rds. 19| prs. 

^*W*. Divide 158 pounds, 9 ounces, 1 pennyweight, 21 
grains, by 9. Ans. 17 lbs. 7 oz. 13 dwts. 13 grs. 

12. I man had 2824 gallons, 2 quarts, 1 pint of wine, 
wliich he put into 59 casks of equal size, how many gallons 
did each cask contain ? 
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Here we work by long division. ts^^ ^ P*- gal* q** !*• 

AAer dividing the gBUont, a.re- 60)2^4 2 1 (47 3 1 
mainder of 51 gallons occurs; 2 36 

this we multiply by 4, to change 464 . 

it to quarts; adding the 2 quarts 413 

to the product, making 206 quarts ; "^ crgUa, 

into this, 69 goes 3 times— the 4 

quotient of course is 3 quarts; RONonff 
in dividing the quarts, a remain- K^y 

der of 29 quarts occurs, this we 

multiply by 2, to change it to ^^ 

pints, adding the 1 pint to the pro- ^ 

duct, making 59 i^ats ; into this, 59 

59 will go 1 time, the quotient 59' 

1 pint. 

13. Divide 264 cwt. 3 quarters, 7 pounds, by 19. 

Ans. 13 cwt. 3 qrs. 21 lbs. 
. 14. Divide 1987 b^i^ls, 3 ipecks, 4 quarts, by 36. 

Ans. 52 bus. 1 pk. 2 qts. . 

15. Divide Jg3981, 17 shilling, 7 pence, by 47. 

Ans. £84: 14s. 5d. 

16. Divide 748 yards, 3 quarters, 3 nails, by 23. 

Ans. 32 yds. 2 qrs. 1 na. 

17. Divide 473 pounds, 7 ounces, 6 pennyweights, 6 
grains, gross weight, by 34. Ans. 13 lbs. 11 oz. 3 dwts. 3 grs. 

18. Divide 632 acres, 3 roods, 28 perches, by 29. 

Ans. 21 a. 3 rds. 12 prs. 

19. Divide 832 miles, 7 furlongs, 37 yards, by 31. 

Ans. 26 m. 6 fur. 207 yds. 

.AJPnLICATION. 

20. A person purchased a silver dish weighing 2 pounds, 
10 ounces, 15 pennyweights, 21 grains ; a bowl weighing I > 
pounds 1 ounce, 16 penny wd^hts, 14 grains ; and a tank^ 
weighing 2 pounds, 8 ounces, 5 pennyweights, 12 griyy, 
what is the weight of the whole ? i 

Ans. 6 lbs. 8 oz. 17 dwts. 23 grs. 

21. Add together 7 pounds, 5 ounces, 6 pennyweights, 18. 
q^rains ; 9 pounds, 4 ounces, 17 grains ; 1 1 pounds, 13 penny- 
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weights; 14 pounds, 6 frftins; 18 pmmds, 1 otihoe, 19 
pennyweights, 8 grains. Ans. 60 \bM. 

22. A druggist mixed fbnir simple articles together, th^ 
first weighed 3 ^, 4 5, 1 9 ; the seoond,4 ^, 3 5, 2 ^ ; thd 
third, 4 5, 18 grains ; and the fourth, 6^, 5 5, 2 9, 18 grains, 
what is the weight of the whole t Ans. 1^, 8 ^, 2 J, 16 grs. 

23. A grocer sold 6 hogsheads of sugar, weighing as fol- 
lows ; Ae first 8 cwt. 1 quarter, 11 pounds ; tfie second 4 
cwt. 2 quarters, 20 pounds ; the third 5 cwt. 19 pounds ; the 
fourth 7 cwt. 3 quarters ; the fifth 7 cwt. 3 quarters, 9 
pounds ; what did the whole weigh ? 

Ans. 33 cwt. 3 qrs. 3 Ihs. 

24. Add together 13 pounds, 11 ounces, 15 drams; 17 
pounds, 13 ounces, 11 drams; 14 pounds, 14 ounces; 16 
pounds, 10 drams ; 19 pounds, 7 ounces, 12 drams ; and 17 
pounds, 9 ounces, 9 drams. Ans. 99 lbs. 9 oz. 9 dr. 

25. Two men start from the samt ^ace, one travels 104 
ftiiles, 1 foriong, 10 rods, due east ; and the other 95 miles, 
6 fiirlongs, 30 rods, du€ west ; how far are they apart t 

Ans. 200 ras. 

26. What is the amount of s823, 1 1 pence ; ^13, 17 shillings, 
9 quarters ; 16 shillings, 8 pence ; and 11 pence, 3 quarters t 

Ans. je37 15s, 7d. 2qrs. 

27. Bought the following quantities of oil, viz., 12 gallons, 

3 quarts ; 2 hogsheads, 42 gallons, 2 quarts, 1 pint ; and 13 
hogsheads, 56 gallons ; what was the whole amount ? 

Ans. 16 hhds. 48 gal. 1 qt. 1 pt. 

28. Add together J6250, 18 shillings, 9 pence, 3 quarters; 
jei6, 7 shillings, 2 quarters; £21, 19 shillings, 3 pence ; 18 
shillings, 6 pence ; and ^^36. Ans. iS326 3s. 7d. 1 qr. 

29. What is the amount of 5 cwt. 3 quarters, 27 pounds ; 
2 quarters, 29 pounds ; 12 cwt. 1 quarter, 17 pounds ; and 
36 cwt. 16 pounds ? Ans. 65 cwt. 1 qr. 5 lbs. 

30. Bought, at one time, 7 bushels, 3 peeks of wheat ; at 
another, 9 bushels, 1 peck ; and had, previously, in each of 
two bins, 6 bushels, 3 pecks ; what was the whole amount ? 

Ans. 30 bus. 2 pks. 

31. Sold one cow, for ^610, 16 shillings, 6 pence ; another, 
for £6, 19 shillings, 1 1 pence ; and a colt, for ^12, 6 shillings, 

4 penoe ; how much did they all amount to ? Ans. ^0 Is. 9d* 

K 
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32. Bought four casks of wine, of which iht Qr$l contbitied 
42 gallons, 2 quarts, 1 pint ; the second, 65 gallons, 1 pint ; 
the third, 50 gallons, 3 quarts ; and the fourth, 55 gallons, 1 
quart, 1 pint ; how many gallons did I purchase ? 

Ans. 218 gals. 8 qts. 1 pt 

88. Purchased three pieces of land ; the first contained 17 
acres, 1 rood, 85 rods ; the second, 86 acres, 2 roods, 21 
rods; and the third, 46 acres, 87 rods; how much land 
did I purchase ? Ans. 100 as. 1 rood, 18 rds. 

34. Bought three pieces of lace, containing as follows : 
No. 1, 17 yards, 8 quarters, 2 nails ; No. 2, 25 yards, 2 
quarters, 1 nail ; No. 8, 82 yards, 8 quarters, 2 nails ; how 
many yards were bought ? Ans. 76 yds. 1 qr. 1 m* 

85. A person has three farms — the first contains 120 acres^ 
8 roods ; the second, 256 acres, 1 rood ; the third, 800 acres ; 
how many acres are in all ? Ans. 677 as. 

86. Sold two cask%«f cider^— one of which contained 81 
gallons, 8 quarts, and me other 86 gallons,'2 quarts, 1 pint ; 
how much was in the two casks ? Aflls. 68 gals. 1 qt. 1 pt, 

87. There are three bags of wheat — the first contains 2 
bushels, 8 pecks, 7 quarts ; the second, 8 bushels, 8 pecks, 
4 quarts ; the third, 4 bushels ; how much is in the threat 
bags ? Ans. 10 bus. 8 pks. 8 qts. 

88. In 6 hogsheads of tobacco, weighing as follows : No. 
1, 18 cwt. 2 quarters, 12 pounds ; No. 2, 15 cwt. 8 quarters^ 
19 pounds; No. 8, 14 cwt. 1 quarter, 23 pounds; No. 4, 
17 cwt. 8 quarters, 10 pounds ; No. 5, 16 cwt. 1 quarter, 18 
pounds ; No. 6, 10 cwt. 2 quarters, 25 pounds ; how many 
parcels, each 41 pounds ? Ans. 248. 

89. Bought 5 bales of cloth, containing, No. 1, 42 yards, 8 
quarters ; No. 2, 85 yards, 2 quarters ; No. 8, 89 yards, 8 
quarters ; No. 4, 45 yards, 8 quarters; No. 5, 27 yards, 2 
quarters ; how many yards are there in the whole ? And ad- 
mitting each quarter to cost $1.25 cents, what is their value ? 

Ans. 191 yds. 1 qr. Value, $956.25. 
40. In one tract of land there are 285 acres, 2 roods, 16 
perches ; in another, 846 acres, 1 rood, 29 perches ; in a 
third, 198 acres, 8 roods, 85 perches, and in each of two 
others, 225 acres, 2 roods, 28 perches ; how many acres in 
all? Ans. 1282 as. 1 rd. 16 prs. 
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41. The great bell at Moscow, the largest in Ae world, 
weighs 198 tons, 2 cwt. 1 quarter; the bell at Oxford, the 
largest in England, 7 tons, 11 cwt 3 quarters, 4 pounds ; St. 
Paul's bell, at London, 5 tons, 2 cwt. 1 quarter, 22 pounds ; 
and the Tom of Lincoln, 4 tons, 16 cwt. 3 quarters, 18 
pounds ; what is the sum of their weights ? 

Ans. 215 ts. 13 cwt. 1 qr. 16 lbs. 

42. If one cistern contains 25 hogsheads, 27 gallons, 3 
quarts; a second, 37 hogsheads, 26 gallons, 2 quarts; a 
third, 35 hogsheads, 54 gallons, 1 quart ; and a fourth, 45 
hogsheads, 15 gallons, 3 quarts ; what quantity will they 
jointly contain ? Ans. 143 hhds. 61 gals. 1 qt. 

PROMISCUOUS QUESTIONS. 

43. Bought a barrel of flour for 6 dollars 75 cents, a cord 
of wood for 4 dollars 25 cents, a ha^ for 3 dollars 62 cents, 
itivee yards of cloth for 12 dollars ^Fcents, and two bushels 
of potatoes for 96 cents ; what did the Tiyhole amount to ? 

Ans. $28.26. 

NoTS. — Observe to place dollars under dollars, and cents under cents, 
the cents must occupy two places of'figures, in all cases ; thus, suppose 
you are required to write in figures, twenty-three dollars and sev^ 
;<»nts, it must be written thus, $23.07, that is, if the number of cents is 
less than 10, a cipher must be placed on the left of it This character 
.$, signifies that the number it is placed before, is dollars, firom wbi<^ 
we separate cents by a point. 

44. Add the following, $24.65, $37.25, $67.25, $32.47, 
$9.07, $4.02, $2.65, $39.06. Ans. $216.42. 

45. A man bought a horse for $67.75, and sold him for 
$92.87 ; how much did he gain ? Ans. $25.12. 

46. A lady went shopping, and bought 3 yards of silk, at 
$2.45 a yard, 7 yards of lace, at 25 cents a yard, 12 yards 
of linen, at 56 cents a yard, and a shawl for $9.40 ; what did 
the whole cost? Ans. $25.22. 

47. What cost 28 cords of wood, at $3.87 a cord ? 

NoTx. — ^Multiply the $3.87, as you would the number 387 by 28, 
and point off two figures to the right, fat cents, the figures to the left of 
this pointwill be dollars. 
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48. Bought 4S tons of hay, at fl^.75 a ton ; what did 
the whiAe amount to ? 

♦18.75 

43 

4125 
5600 



$591.25 



49. What is the value of a hogshead of wine containing 
63 gallons, at f 1.63 per gallon ? Ans. $102.69. Why ? 

^, Sold 19 cords of wood, at $5.75 ; what did it amount 
to? Ans. $109.25. Why? 

51. What will 869 tons of potash amount to, at $132.55 
a ton ? Ans. $48010.95. Why ? 

52. Bought 47 hogsheads of salt, each containing 7 bush- 
ds, at $1.12 a bushel ; what was ^e cost of the whole I 

Ans. $368.48. Why? 

53. A farmer sold ^t bashek of wheat, at $1 .25 a bu^iel ; 
what did it amount^? An«. $433.75. 

54. What will 17$ tons of coal cost, at $9.62 cents per 
ton? Ans. $168.35. Why? 

55. What will 148 tons of plaster of Paris cost, at $2*aB 
a ton? Ads. $387.44. 

56. If 13 bashels of apples cost $3.38, how much is that 
a bushel ? Ans. 26 cents. Why ? Since 13 bushels cost 
S38 cents, 1 bushel will cost 1 thirteenth of 338 cents. How 
do you get one-thirteenth of any number ? 

Ans. Divide the number by 13. 

57. Bought 38 barrels of cider for $52.25 cents ; wbal 
was the price of 1 barrel, at that rate ? 

Ans. $1.37*. Why? 

58. Suppose a man earns $8.75 a week, and spends 
$5.87j a week, how much wiD he save at this rate, in 49 
weeks? Ans. $120.75. 

59. A tailor bought 27| yards of broaddoth, at $4.76 a 
yard, how much did he pay for the whole ? 

Ans. $132.05. 
, 60. Bought 17 bushehr of potatoes at d7i cents a bushel, 
and 45 bu^ls of oats at 35 cents a bushel, what is liie 
amount of the whole ? Ans. $22.12i. 
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• 61. If 78 barrels of fish cost $303.42, what will one bar- 
^1 cost ? Ans. $3.89. 

62. A dealer in flour bought 342 barrels of Pennsylvania 
brand, for $1768.14, how much was that a barrel? 

Ans. $5.17. 

63. If I pay $468.76 for 750 pounds of wool, what is Ae. 
value of 1 pound ? Ans. $0,625 or thus, $0.62^. 

64. If a piece of cloth, measuring 125 yards, cost $181.25^ 
what is that a yard? y Ans. $1.45. 

65. If 536 quintals of fish cost $1913.52, how much is 
tfiat a quintal ? Ans. $3.57. 

66. Bought a farm, containing 84 acres, for $3213 ; what 
did it cost me per acre ? Ans. $38.25. 

67. At $954 for 3816 yards of flannel, what is that a 
yard? Ans. $0.25* 

68. Bought 23 firkins of butter, each containing 42 pounds, 
for 16 5 cents a pound ; what would th«t be a firkin, and how 
much for the whole ? Ans. $159.39 for the whole. 

69. A man killed a beef, which he sold as follows, viz., 
the hind quarters, weighing 129 pounds each, for 5 cents a 
pound ; for the fore quarters, one weighing 123 pounds, and 
the other 125 pounds for 4$ cents a pound ; the hide and tal- 
low weighing 163 pounds, for 7 cents a pound, to what did 
the whole amount? Ans. $35.47. 

70. A merchant bought $37,520 worth of flour, and after 
cielling it all, found he had gained $4,281 ; what did he sell 
it for? Ans. $41,801. 

. 71. A man bought a farm for $3,230, paying with a farm 
worth $1,240, a yoke of oxen worth $75, a wagon worth $83, 
three cows worth $54, and the rest in money ; how much 
money did he pay? Ans. $1,778. 

72. A barrel of pork contains 200 pounds ; now if you 
buy 3 barrels, each of which lacks 4 pounds of being full, at 
16 cents a pound, what must you give for the whole ? 

Ans. $94.08. 

73. A merchant bought a ship for $11,200, and after 
expending $1,248 in repairs, sold her for $14,000 ; what 
did he gain? Ans. $1,553. 

74. 10 children inherited $4,535 a-piece ; what did they 
all inherit? Ans. $45,350. 
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75. If 1 give $HX for a pieca of ctodi cwnUioiBg^ yrads, 
how moeh must I sell it for to gain f 1 a yard ? 

Ad& #189. 

76. A matt who Qwn^ the follQwing quantities of landt 
60Q acres, 17 acres, 121 acres, and 98 acres, sold 325 acres; 
how much did he ^ve left ? Abs. 411 aereci. 

77. Wljat nojdbier suhliacjted from 2,621 leaves 178 1 

Ans. %S43, 
78* Ho\r long will it take a steamboat (to go 345 mitest if 
flbe moves 15 miles an hour ? Ans. 23 heurs. 

79. A man sold a cargo of salt for $2,390« and wade^ 
OB it $625 ; what (Kd it ooet hteii I Ans. tl,|575. 

86L How many 4 gallon kegs, 5 gaUon kegs^ 7 galloQ 
kegs, and 8 galloiBt kega» and of each an equal number, ean 
be filled from 8 casks of wine, each containing 36 gallons { 

Aj». 12 cS each. 



DECIMAL FRACTIONS. 

A decimal fraction ie a fraction whose denomtnator i» 10^ 
WO, 1000, or some, other power of lOv A decimal fraction 
is usually expressed by writing the numeratcNr enly, wilh a- 
point prefixed to it ; thus, ^, ^j^, tVW' *'®'» ^^ decimal 
fhtctions, an<i are expressed thu4, .3, .17, .436^ ^e. ; when 
a whole number and decimal are written together, the deei-* 
mal point is placed between them tkus, 37.4, is 37 j^, 6.37t 
is 6jV^. 

Whole numbers increase in value, in a tenfold proportioii^ 
from right to lefi, and decimals decrease in the same propor- 
tion, from left to right. 

I 

4 q5 J^J 



o 



4321.1234 
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Ciphers annexed ta decimals^ neither increase nor decrease 
their value \ thus, .7, .70, .700, are of thc*samc value, being 
A> T%» T^ififtj' ^^* ciphers prefixed to decimals, decrease 
tneir value in a tenfold proportion ; thus, .7, .07, .007, are 
of difibreoj TaJjues* 

Hence it will he perceived that decimals may be operated 
fipon in precisely the same manner as whole numbers are^ 
only observing to write the decimal point in its prefer place.; 



ADDITION OP DECIMALS. 



RULE. 



Place ibe numbers sa tbat the decimal points nay stzmd 
direetty under each other, then add as ia whole numbers, 
and write the point ia tilie sum immedtaldy below the otiber 
points. 





XXAHFI.BS. 






AW JS, .78, .43, 
4.3tfv 


.047, 2. Add .4, 
8.306v 


.36, .004, 


7.489, 


.3 
.7« 
.48 
.047 
4.36 




.4 

.36 

;oo4 

7.489 
3.306 





5^97 11.659 

8. Add 6.43, .0075, 19.6,4.76, and 34.5. Ans. 65.2975. 
4. Add 72.4, 36^147, 8.6246, 79.482, 96.37. 

6. Add m4^ 74.3^ .047, 87.63478, 47.30. 

6L Add 47€).473, 9.765^ 437., 225.7^,. 92JS466a. 

7. Addd7.M, 7Si.25, 360.42, 34r7.62&, 1463.278. 
a Add 46^J»43v 1^404» 862.31, 9871^.4784^ 

9. Add 44aa.» 43;.S^ 94a5.» 478.75^ 9a».4W^ 
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SUBTPACtlON OF DECIMALS. 

RULE. 

Place the less number under the greater, and subtract as 
in whole numbers, and point off as many figures for decimals 
lUi there are in that number, which contains the greatest 
liumber of decimals. 

SXAMPIJEJSI. ^ 

1. From 764.376 subtract 79.6473. 

764.376 
79.6473 
Ans. 684.7277 

2. From 3762.7345 take 947.6432. Ans. 2816.0913. 
' 3. From 406.37296 take 79.627. Ans. 326.74696. 

4. From 2167. take 48.3624. Ans. 2118.6376. 

6. From 3704.3678 take 21.96843. 

6. Prom 6749.358702 take 4.70069. 

7. From 24.0603 take 7.90485. 

8. Prom seven hundred and thirty-eight, and seventeen- 
hundredths, take eighty-three, and twenty-nine thousanths. 

Ans. 666.141. ^ 

9. A man^ owning a farm containing 326.13 acres, sold 
off 69.326 acres, how many acres had he left ? 

Ans. 266.806 acres. 

10. From 37640. take .0462. Ans. 37639.9638. 



MULTIPLICATION OF DECIMALS. 



RULE. 



Multiply as in whole numbers, and point off as many 
figures for decimals, in the product, as there are decimals in 
the multiplicand and multiplier, but if there be not so many 
figures in ihe product as there are decimal figures m both 
factors, prefix ciphers to supply the deficiency. 
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KXABFLBS* 

1. Multiply 47.38 iy 4.34. «. 


Muldply .168 by .047. 


47.38 


.163 


4.34 


.047 


18952 


il4l 


14214 


652 


18952 


.007661 


Ans. 205.6292 




8. Multiply 76.81 by 3.2. 


Ans. 245.792, 


4, Multiply .612 by 4.12. 


Ans. 2.52144. 


. 5- Multiply .1234 by .0046. 


Ans. .00056764^ 


6. Multiply 29.831 by .952. 


Ans. 28.399112. 


7. Multiply 3.92 by 196. 


Ans. 768.32. 


8. Multiply .154 by .136. 


Ans. .020944. 


9. Multij^y 7.45 by 8.36. 


Ans. 62.282. 


10. Multiply 25.238 by 12.17- 


Ans. 307.14646. 


11. Multiply .dnf5Q by J945. 


Ans. .3562255. 


12. Multiply 79000. by .079. 


Ans. 6241. 


13. What wiU 26.58 cofds of wood cost at $5.68 per 


cord? 


Ans. 150.9744* 



14. What will 37.48 bushefe of wheat cost at $1,175 pet 
bushel? Ans. $44,039. 

Note.— -The Idamer will observe that the enswer contains but three 
decimals, whereas there should be fiye, aocor£ng to the rule, hut the 
two figures to the right of t^ 39 being ciphers are of no account, and 
•re therefore omitted. 



DIVISION OF DECIMALS., 

Divide as in whole numbers, and point off as many deci- 
mals in the quotient, as the number of decimals in the (fivi- 
dend exceeds those of the divisor. 

If there be not so many figures in the quotient as the rule 
directs to be pointed off, prefix ciphers to supply the defect. 
If the number of decimal figures in the divisor be greater than 
that of the dividend, annex eiphers to the dividend. 
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BZAXPLS8. 

1. Diride 86.076 by 57.5. 

2. Divide 34.73704 by 3.44. 
8. Divide .863972 by .92. 
4. Divide 4.13 by 672.4. 

6. Divide 234.70626 by 64.26. 

6. Divide 186.9 by 7.476. 

7. Divide 316 by 124. 

8. Divide 9811.0047 by 108649. 

9. Divide 637.631 by 4.72. 

10. Divide 267.15976 by 13.26. 

11. Divide 210 by 240. 

12. Divide 316 by 124. 



Ans. 3.13; 
Ads. 7. 191. 
Ans. .9391. 
Ans. .00721 + 
Ans. 3.663. 
Ans. 26. 
Ans. 2.6403+ 
Ans. 0903. 
Ans. 136.070127+ 
Ans. 20.163. 
Ans. .875. 
Ans. 2.6403+ 



REDUCTION OF DECIMALS. 
To reduce a vulgar fraction to a decimal. 

RULE. 

Annex cipbers to tbe nume;:ator for a dividend, and divide) 
by the denominator. 

EXAMPLES. 

1. Reduce 8 to a decimal. 

8)5000 
.626 

2. Reduce |, |, }J, ^, A, |, to decimals. 

Ans. .75, .B33, .91666, .1876, .12, .125. 

3. Reduce |^ J, and ||, to decimate. 

Ans. .6876, and .791666. 

4. Reduce | of } of | of | to a decimal. 



Thus, 



20000 

i_ 

.3338 
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119 



6. Reduce J of | of f of | to a decimal. 



! 8 

I ^ 



t . 

3000 

)4 



.375 



9. Reduce ^ of 3^ of | of f of | of ^ to a decimal. 

Anis. .1875. 



{ 7. Reduce | of | of f of | to a decimal. 
[ Ate. ,45714+ 

{ 9w Reduce /^ of 8^ of \l of ^^ of ^ to a decimal. 
\ AM. .193359.+ 

t . 

t To reduce the lower denominations of a compound tmm* 
her to the decimal of a higher denomination* 'r 

* RULE. 

[ Place the different denominations of the compound nunH 
ber on the right of a vertical line, directly under each others 
proceeding in order» ftom the least to the greatest;— on the 
left of the line opposite to each of the given numbers, place 
that number which is required of the less to make one of the 
nei^t greater, then proceed to divide the number .on the right 
by that standing opposite to it, on the left of the line, and 
place the quotient of each division as decimal parts on the 
tight of the number next below it. . 

EXAMPLES. 

' 9. Reduce 14s. 6d. 3qrs. to the decimal of a pound. 



4 
12 

20 



3 

6.75 
14.5625 



Ans. £ .728125 

10. Reduce 13 pennyweights, 18 grains, to the decimal of 
a pound. 
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20 

Ans, 



l»4|18 

13.75 
12 .6875 

0572916 lb. 



11. Reduce 3 quarters, 14 pounds, to the decimal of a 
hundred weight. Ans. .875 cwt. 

12. Reduce 429 yards, 2 feet, 6 inches, to the decimal of a 
mile. -^ Ans« ^244223+m. 

13. Reduce 2 roods, 16 perches, to the decimal of an 
acre. Ans. .6 aeres^ 

U. Reduce 2 &rlongs to the decimal of a league. 

Ans. .083333 league. 
K. Reduce lOs. 9|d. to the decimal of a pound. 

Ans. ^.5385416+ 
" 16i R^ucc 72 days to the decimal of a year, computing 
the year at 365 days ? Ans. .1972602+ 

17. Reduce 2 quarters, 21 pounds, 8 ounces, 12 drams to 
the decimal of a cwt. Ans. .6923828+ cwt, 

>^ 16. Reduce 16 gallons, 3 quarts, 1 pint of wine to Ihe de- 
ciflBai of a hogshead. Ans. .267857+ 

19. Reduce 3 quarts, 1 pint to the deeimal of a bushel. 

Ans. .1090375. 
' 20. Reduce 7 hours, 35 minutes, 48 seconds to the deci- 
aial of a day. Ans. .31652777+ 

\ 

To reduce the decimal of a higher denomination to its 
value in whole numbers of a lower denomination. 

RULZ. 

Multiply the deeimal by that numbet of the next lower 
denomination which makes a unit of the higher, and point 
off as many figures for decimals, as there are in the given 
decimal. Proceed in like manner with the decimal in each 
succeeding product. 

SXAHPLSS. 

21. What is the value of .765 of a ^. 
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.766 
20 
TSMO 8. 

12 

3.600 d. . 

4 

2.400 Ans. 15s. 3q. 2.4fr. 

22. What is the value of .6725 of a cwt. ? 
cwt 
.6725 
4 



2.6900 qr. 

■ 28 

55200 
13800 



19.3200 lbs. 
16 



5.1200 oz. 

« • 16 

1.9200 Ans. 2 qrs. 19 ibs. 5 oz. 1.92 drs. 

23. What is the value of .6875 of a yard ? 

Ans. 2 qrs. 3 nas. 

24. What is the value of .4694 pounds Troy ? 

Ans. 5 oz. 12 dwt 15.744 grs. 
5. What is the value of .2083 hogsheads ? 

Ans. 18.1229 gals. 

26. What is the value of .4765 of a bushel ? 

Ans. 1 pk. 7.248 qts. 

27. What is the value of .785 of an acre ? 

Ans. 3 roods 5 rds. 18.15 sq. yds. 

28. What is the value of .0653 of a mile in rods, yards, 
feet, and inches ? Ans. 20 rods, 4 yds. 2 ft. 9.408 in. 

?9. What is the value of .761 of a day ? 

Ans. 18 h. 15 min. 50.4 sec. 
80. What is the value of .95 of a pound Troy ? 

Ans. 11 oz. 8 dwt. 
L 
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PERCENTAGE. 

The tcnn per cent, is an abbreviation of per centum, which 
•ignifies by the hundred. 

1. What is 6 per cent, of $34.73 ? 

In order to find the 100th part of any 
number* we need only p^nt off 2 figures ^^^g^ 
to the rkht as decimals. 
, 2. What is 3 per cent, of $439 ? 

The two figures which we here point off to 
the right of the dollars as decimals are cents, j^j^^^ tlSTlT 
because a cent is the 100th part of a dollar. 

3. What is 9 per cent, of $375 ? Ans. $33.75. 

4. What is 8 per cent, of $2767 ? Ans. $221.36. 

5. What is 17 per cent, of $362? Ans. $61.54. 

6. What is 7 per cent, of $2745? Ans. $192; 15. 

7. What is 12 per cent, of $6748 ? Ans. $809.76. 




32.14 
• 15 



8. What is 7J per cent, of $6428 ? j4 *| j4rf 

Here we point off 2 figures, for decimals, " r^'cr 
and multiply by 7i changed to an improper 

fraction. .^^« ,^ 

$482.10 

9.' What is 7 J per cent, of $4365? Ans. $314.28. 

10. What is 25 per cent, of $648 ? ..^^^ 
25 being i of 100, we simply *i^ 

take i of the $648 for the answer. -^.ns. $162 

11. What is 25 per cent, of $376? Ans. $94. 

12. What is 25 per cent, of $7363? Ans. $1843.25. 

13. What is 12^ per cent, of $392? Ans. $49. 
12J is i of 100, hence, to get 12i per cent, we divide by 8. 

14. What is 12i per cent, of $479 ? Ans. $59.87i. 

15. What is 20 per cent, of $735 ? Ans. $147= J of 735. 

16. What is 20 per cent, of $9347 ? Ans.$1869.40. 

17. What is 37i per cent, of $432 ? 

Ans. $162=1 of 432. 

18. What is 37i per cent, of $192 ? Ans. $72. 

19. What is 5 per cent, of $6340 ? 

Ans. $317=2^0 of $6340. 
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20. What is the 6i per cent, of f 102 ? 

Ans. fl2»yVo^^l^- 

21. What is 6| per cent, of $348 ? Ans.$21.75. 

22. What is 33^ per cent, of $4576? 

Ans. $1525=1 of 4575. 

23. What is 33| per cent. $148 ? Ans. $49.33|. 

24. What is 18| per cent, of $384? 

Ans. $72=»^of$384. 

25. What is 18| per cent, of $474 ? Ans. $88.87i. 

26. What is 3U per cent, of $576 ? 

Ans. $180=^5 of $576. 

27. What is 311 per cent, of $346 ? Ans. 108.12^. 

28. What is 16| per cent of $8376 ? 

Ans. $1396= J of $8376. 

29. What is 16* per cent of $437 ? Ans. 72.831. 

80. What is 8^ per cent of $348 ? 

Ans. $29=y^5of$348. 

81. What is Si per cent of $536 ? Ans. $44.66}. 

82. What is 9 jV per cent, of $473 ? 

Ans. $43^ * of $473. 
33. What is 9yV per cent of $328 ? Ans. $29.81^! 
34w What is 1 U per cent of $846 ? ' 

Ans. $94= J of $846. 
85. What is lU per cent of $237? Ans. $26.33|. 
36. What is 14| per cent of $483 ? 

Ans. $69^4 of $483. 
87. What is 14| per cent, of $346 ? Ans. $49,424*. 



SQUARE NUMBERS. 

The square of a number is its second power, or it is the 
product of a number multiplied by itself, thus the square of 
4 is 16, because 4 multiplied by 4 is equal to 16. The 
square of a number may be represented thus, 4^se16. 
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The following table should be thoroughly learned by ^e 
pupils. 

1«=1 8«=64 15«=:225 

a»=:«4 V^^Sl 16«=266 

3«=9 10a=100 17«=289 

4«=16 11«=121 18«=324 

5«=25 12«=144 19«=^1 

6«=36 13«=:169 20«=400 

7«=49 14«=196 

The number itself, or first power, is called the root, to 
distinguish it from the 2d power, or square. 

MENTAL OPERATIONS. 

1. What cost 13 yards of muslin, at 13 cents a yard? 
Why? 

2. What will 14 pounds of butter cost, at 14 cents a pound ? 
Why? 

3. What cost 18 pineapples,. at 18 cents a-piece? Why ? 

4. What cost 15 dozen eggs, at 16 cents a dozen ? Why ? 
6. What cost 17 pounds of coffee, at 17 cents a pound ? 

Why? 

6. What cost 19 books, at 19 cents a-piece ? Why ? 

7. What cost 16 quires of paper, at 16 cents a quire ? Why? 

8. What cost 20 yards of linen, at 20 cts. a yard ? Why ? 

9. What cost 15 bushels of lime, at 17 cents a bushel ? 

Thus, 16^«— 1=$2.55 Ans. 

NoTX.— Tlie product of my two numbers is equal to the square of 
the mean, minus the square of half their difference. — ^The mean is a 
number as much greater than the less, as it is less than the greater. 

10. What cost 14 spelling books, at 18 cents a piece ? 

Thus, 16^^—4 $2.62 Ans. 

Remarks. — 16 is as much greater than 14, as it is less than 
18 ; 16 is therefore the arithmetical mean between 14 and 18, 
and half the difference of 18 and 14 is 2, and the square of 
2 is 4, or we may say, the difference between the n^an and 
either of the given numbers is 2, the square of which is 4, 
hence to multiply any two numbers together. 
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RULE. 

From the square of the mean, subtract the square of the 
difference between either of the given numbers and the 
mean. 

11. What cost 17 quarts of oil, at 13 cents a quart! 

Thus, 1&^— 4=$2.21 Ans. 

12. What cost 15 gallons of molasses, at 19 cents a gallon t 

13. What cost 16 watermelons, at 18 cents a piece? 

14. What cost 19 primers, at 13 cents a-piece ? 

Ans. l&^d^$2At.^ 

15. What cost 13 tons of hay, at $14 a ton ? ' 

Thus, 13«+13=$182. 

That is, to multiply any two numbers together, which dif- 
fer by a unit, we add the less number to its square, for 13 
added to 13 times 13, make 14 times 13. 

16. What cost 16 ounces of gold dust, at 17 dollars per 
ounce? Ans 16«+16=t2.72. 

17. What cost 14 yards of ribbon, at 15 cents a yard ? 

18. What cost 17 dozen buttons, at 18 cents a dozen ? 

19. What cost 18 bushels of apples, at 19 cents a bushel? 

TABLE OF Si^UARE NUMBERS CONTINUEDr 

Here let the learner observe that the 21"=s441 

two right-hand figures, in the square of 22* =484 

any number, as much less than 25 as 23^=529 

another is greater, are the same in one 24"s=576 

case as in the other, for example, in the 25*5=625 

square of 23 and 27, the one as much 26^=676 

less as the other is greater than 25, the 27'^729 

two right-hand figures are the same.— 28*=784 

This law holds true in all cases. The 29*=641 

facilities in calculations which the learner 30's=s9(X) 
will derive from a familiarity with the 
squares of all numbers up to 100, will abundantly repay him 
for all the labour he may bestow in learning them. 
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MENTAL OPERATIONS CONTINUED. 

20. What cost 21 bushels of lime, at 21 cents a bushel f 

21. What cost 22 quires of paper, at 22 cents a quire ? 

22. What cost 23 cows, at $23 a head? Why? 

23. If a boy can solve 24 questions in one hour, how 
maay can he solve at that rate in 24 hours ? Why ? 

24. What will 25 pounds of butter cost, at 25 cents a 
pound? Why? 

25.. What will 26 gallons of wine cost, at 26 cts. a gallon ? 

26. What cost 27 yards of linen, at 27 cents a yard? Why? 

27. What cost 28 bushels of oats, at 28 cents a bushel ? 

28. What cost 29 quarts of ice cream, at 29 cents a quaprt I 

29. What cost 30 copies of Smith's Grammar, at 30 centa 
a copy ? 

80. What cost 23 shad, at 27 cents a piece ? 

Ans. 25«<— 4=$6.21. 

31. What cost 22 pecks of dried peaches, at 28 cents af 
peck? Ans. 25^^—9 =$6. 16. 

32. What cost 24 dozen herring, at 28 cents a dozen ? 

33. What cost 27 copybooks, at 29 cents a-piece ? ' 

34. What cost 23 melons, at 24 cents each ? 

Ans. 23«+23=$5.52. 
36. What cost 26 tons of hay, at $27 a ton ? 

36. What cost 18 acres of land, at $22 an acre ? 

37. What cost 16 hogsheads of tobacco, at $24 a hogshead ? 

38. What coftt 17 pounds of tea, at 23 cents a pound ? 

TABLES OF SQUARE NUMBERS CONTINUED. 

3P= 961 19«=361 

32«=1024 18«=^324 

33«=1089 17«=*289 

34«=1156 16a=4J56 

35»=1225 15»=225 

d6«:=»1296 14»:=196 

37«=1369 13^=169 

38^=1444 12^=144 

39^=1321 11«==121 

40^=1600 10«=^100 
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The fouilli eolumn is plaeed here in order to afford the 
learner an opportunity of observing further, that the two 
right-hand Jigures in the square of any number which is as 
much less than 25 as another is greater, are the same in the 
former case as in the latter, or which is the same thing, the 
two right-hand figures in the square of any number as 
much le88 than 20 as another is greater that 80, are the same 
in one case as the other. 

HENTAL OPERATIONS CONTINUED^ 

39. What cost 34 pounds of salmon, at 34 cents a pound? 
.Why? 

40. What cost 37 yards of cotton cloth, at 37 cents a yard? 
Why? 

41. What cost 32 bushels of potatoes, at 32 cents per 
bushel? 

42. What cost 39 pigeons, at 39 cents each? Why? 

43. What cost 38 penknives, at 38 cents each? 

44. What cost 36 yards of calico, at 36 cents a yard? 

45. What cost 34 sheep-skins, at 38 cents each ? 

Ans. 36^*— 4=$12.92. 

46. What cost 32 pocket maps, at 36 cents each? 

47. What cost 33 head of cattle, at $39 a head ? 

48. What can a man earn in 26 months, at $34 a month ? 
^ 49. What must you pay for 24 days' boarding, at 36 cents 

a day? 

50. If a boy can earn 35 cents a day, how much can he 
earn in 25 days ? 

51 . If one acre will produce 37 bushels of corn, how" much 
will 23 acres produce at the same rate ? 

52. If a railroad car runs 36 miles an hour, how many 
miles will it run at the same rate in 24 hours ? 

TABLE OF SQUARE NUMBERS CONTINUED. 

4P=1681 9» 46«=2116 4« 

42^^=1764 8» 47«=2209 3» 

43»=:1849 7« 48»=?2304 2« 

44«=1936 6« 49«=2401 1« 

45«=2025 5« 50»=i2600 0* 
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The numbers have now be^i extended as much beyond 
26 as to be equal to all below that number. 

The learner need have no difficulty in remembering Uie 
squares in this column ; the law which has before been ex- 
plained, should be kept constantly in mhid, and as a further 
means of association, observe that the two right-hand figures 
.in the square are in every instance the square of the differ- 
ence between the units figure of the root, and 10. Tha 
two lefl-hand figures in the square will also be easily remem- 
bered, if we observe that the number is formed by adding 1 
less tfian the right-hand or units figure of the root to the 
square of the lefl-hand, or tens figure, thus in the square of 
47, the left-hand figure's are 22, 1 less than 7, added the 
square of 4=16-f-6. 

The following column can also be remembered without the 
least difficulty, if we observe how the square is formed. 

Here the two left-hand figures in every 
instance, may be produced, by adding 51* =2601 
the right-hand figure of the root to the 52«=2704 
square of the left-hand figure, and the 532=2809 
number expressed by the two right-hand 54* =2916 
figures in the square is the square of 55* =3025 
the right-hand figure in the root. 56* =3 1 36 

In order that the learner may perceive 57* =3249 
the practical utility of committing these 58* =3364 
tables to memory, a few questions in 59* =3481 
Arithmetical Progression will here be 60* =3600 
given for mental solution. 

53, What cost 15 yards of linen, at 2 cents for the first 
yard, 4 for the second, 6 for third, &c., increasing 2 cents 
every yard. Ans. 15*-f 15=$2.40. 

Hence when both the first term and common difference 
is2, 

RULE. 

Add the number of terms to its square, and the sum will 
be the number sought. 

54. Suppose a man should agree to work 24 months, at 
the rate of $2 for the first month, $4 for the second, $6 for 
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the third, &c., increasiiig f2 every month, how much would 
he receive for tlie 24 months ? Ans. 24»+24=$600. 

65. A farmer agreed to sell 36 head of fat cattle, at the 
rate of $2 for the first, $4 for the second, $6 for the third, &c., 
■ what did the whole amount to ? 

56. A man being asked how much he would sell his horse 
for, said he had 4 shoes on, and there were 8 nails in each 
shoe, and he would sell him at the rate of $1 for the first 
•nail, 2 for the second, 3 for the third, &c. How much 
would the horse come to at that rate ? 

Ans. 3a'+32 _y^^a 
2 

In this question, the first term and common difiference each 
being 1, the result is but half as much as if it were 2. 

57. How many times does a clock strike in 12 hours ? 

Ans. 12«-f 12 ^Q 
^ 78. 

58. What would 38 yards of silk cost, at 2 cents for the 
first yard, 4 for the second, 6 for the third, &c. ? 

59. What would 58 bushels of potatoes cost, at 2 cents for 
the first bushel, 4 for the second, &c. ? 

60. It is said that the clocks of Venice go to 24 o'clock ; 
how many times will one of those clocks strike in 24 hours ? 

61. I am willing to sell 46 bushels of oats at the rate of 3 
cents for the first bushel, 6 for the second, 9 for the third, &;c. 
how much will the 46 bushels come to ? 

In this question, the common difference figure being 3, 
the answer will be greater than when the common difference 
is 2 in the proportion of 3 to 2. 

# Hence, whatever may be the common difference, the an- 
swer found by the rule already given, will be to the true an- 
swer as 2 to the common difference, that is, if the first term 
and common difference are the same. 
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02. What cost 28 bushels of potatoes at 4 cents for the 
first bushel, 8 for the second, &c» ? 

• Ans. (28«+28)x2=*15.68. 

63. What will 56 bushels of com cost at 2 cents for the 
first bushel, 4 for the second, &c. ? 

64. What will 18 acres of land cost at the rate of $5 for 
the first acre, 10 for the second, &,c, ? 

Ans. (18^+18) x5 _^^^g 
2 

65. What cost 27 bushels of salt at the rate of 3 cents for 
the first bushel, 6 for the second, 9 for the third, &c. 

Ans. $11.34. 

66. What are 49 yards of cloth worth at the rate of 4 
.^ents for the first yard, 8 for the second, 12 for the third, &c. 

67. What will 29 yards of silk cost at the rate of 5 cents 
for the first yard, 10 for the second, &c., increasing 6 cents 
every yard; 

68. What will 39 bushels of wheat cost at 6 cents for the 
first bushel, 12 for the second, 18 for the third, &c. 

69. What will 59 sheep cost at 6 cents for the first, 12 
for the second, &,c. ? Ans. $106.20. 

70. What cost 23 bushels of oats at the rate of 4 cents 
for the first bushel, 8 for the second, 12 for the third, &c. ? 

71. What cost 43 books at the rate of 2 cents for the first, 
4 for the second, 6 for the third, &c. ? 

72. What cost 53 acres of land at the rate of $4 for the 
first acre, 8 for the second, 12 for the third, &c. ? 

All or nearly all the preceding questions in arithmetieal 
progression may be solved mentally, if the pupils have tho- 
roughly committed to memory the square numbers given in 
the tables. 

In a few cases, however, it will be more convenient to use 
the slate. 

f 

TABLE OF SQUARE NUMBERS CONTINXTED. 

61«=3721 1P=121 64a=4096 14«=196 

62«=3844 12«=144 65«=4225 15«=225 

63«=3969 13«=169 66'=>4356 16'<==256 
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6*»«4489 
68^=4024 
69«=4761 
70»=4900 
71»==6041 
72»=5184 
73«=6329 



17»x.289 
18««324 
19»=361 
20»=400 
2P=441 
22«=488 
23«=629 



74^5*76 
75«=6^85 
768=6776 
77«=5029 
78»=6084 
79»=e341 
80»=6400 



24^&76 
26»=e25 
26»=676 
27»-=729 

28^784 
29»=841 
d0>«=900 



In the above table, the column of squares on the right 
hand are thus placed with their roots, in order that the 
learner may associate them with the squares of the left hand 
column. He will observe, of course, that two figures funits 
and tens) are in regular succession, the same in one column 
as in the other. «. 

In the following columns the same principle will be 
observed. 



81»=6561 


19«=361 


91«= 8281 


9»=81 


82^=6724 


18«=324 


92^= 8464 


8«=64 


83«=6889 


17«=289 


93«= 8649 


7»=49 


84«=7056 


16«=256 


94s= 8836 


6»=36 


86«=7225 


15«=225 


95«= 9025 


6«=25 


86«=7396 


14»=196 


96«= 9216 


4«=16 


87«=7569 


13«=169 


97«= 9409 


3«= 9 


88«=-rr44 


12»=144 


98«= 9604 


2^ 4 


89»=7921 


11«=121 


99«== 9801 


1«= 1 


90«=8100 


10«=100 


100»= 10000 


0«= 



In the column of squares, marked thus *, the two left hand 
figures may be obtained by adding twice the right hand 
figure of the root to 80. 

NoTB TO Teachkhb. — The above table should be "written with 
chalk upon the black board, and the pupils required to recite them in 
concert, proceeding first from the top to ^e bottom of the column, then 
fi'om the bottom to the top, and finally the teacher should point pro- 
miscuously to the numbers in the roots, requiring the pupils to continue 
the concert, when the squares are rubbed out 

The square of any number is equal 4 times tne square of 
half that number, hence, if you wish to find the square, say 
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of 174, afid you know the dquare of 87 to be 7509, you fagve 
only to multiply 7669 by 4 and you have the square of 174 
=30276. 

Again, the square of any number is equal 9 times the square 
of i of that number, hence, if you wish to find the square, 
say of 288, and you know the square of 96, (i of 288) you 
have only to multiply 9216 (the square of 96) by 9 and you 
have 82944 the square of 288. 

The square of any number is equal 16 times the square of i 
of the number, hence, if you wish to find the square, say of 
376, and you know the square of 69 (i of 276,) you have 
only to multiply 4761 (the square of 69) by 16, and you have 
the square of 276=76176. 

^ The square of any number is equal 25 times the square of I 
of that number, hence, if you wish to find the square, say of 
495, you have only to square 99 and multiply the square by 
25, that is, suppose 2 ciphers annexed and divide by 4. 

The square of any number is equal 81 times the square of J 
of the number, hence, to find, say the square of 783, if you 
know the square of 87, J of 783, you have only to square 
87, and multiply that square by 81, 

Thus, 7569x81 

60552 

and you have the square of 783=613089. 

MENTAL OPERATIONS. 

75. What cost 57 cords of wood, at $5.70 a cord ? 

76. What cost 63 barrels of flour, at $6.30 a barrel! 
TT. What cost 84 tons of hay, at $8.40 a ton? 

78. What cost 18 pair of shoes, at $1.80 a pair ? 

79. What cost 46 yards of cloth, at $4.60 a yard ? 

80. What cost 75 acres of land, at $7.50 per acre ? 

81. If a man can travel 37 miles in a day, how far can he 
travel at the same rale, in 37 days ? 

82. If one acre of land produce 68 bushels of com, how 
many bushels will 68 acres produce at the same rate ? 

83. If a vessel sail 97 miles in a day, how far at that rate, 
will she sail in 97 days ? 
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84. If a hat cost $4.50, what would 48 hats cost at the 
same rate ? 

85. Bought 85 pieces of muslin, each piece containing 87 
yards, how many yards in the whole ? 

Ans. 86^—1 =7395 yards. 

86. Bought 63 pounds of tea, at 65 cents a pound, what 
did it amount to ? 

87. What cost 74 cwt. of iron, at $7.80 per cwt. ? 

88. Bought 93 cwt. of tobacco, at $9.70 per cwt., what 
did it amount to ? 

89. What cost 24 acres of grass, at $3.60 an acre ? 

90. What cost 32 pounds of cinnamon, at 38 cts. a pound? 

91. What cost 46 tons of coal, at $5.40 per ton ? *. 

92. What cost 33 yards of carpet, at 77 cents a yard ? 

93. What will a drove of 73 horses be worth at $87 a 
head ? 

94. What cost 47 baskets of sweet potatoes, at 53 cents a 
basket? 

All the above questions should be solved without the use 
of the slate, the ciphers should not be regarded in making 
the calculation, but must be annexed to the result. 

MENTAL OPERATIONS IN FRACTIONS. 

To square any number containing' ^^ as 4^,75, &c. 

RULE. 

Add the whole number to its square, and annex the frac- 
tion i, to the sum, or multiply the whole number by the next 
higher whole number, and annex i to the product. 

95. What is the square of 3^ ? Ans. 32+3=12 to which 
annex ^, and we have the square of 3^ =12|, 

Or 3x4+1=121. 

96. What is the square of 7k ? 

Ans. 7^+7+1 =56i 
Or, 7x8+i=56i. 

97. What is the square of 6^ ? Ans. 42^. 

98. What is the square of 8H 

M 
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99. What 

100. What 

101. What 

102. What 

103. What 

104. What 

105. What 
f 106. What 

107. What 

108. What 

109. What 

110. What 

111. What 

112. What 

113. What 

114. What 

115. What 

116. What 

117. What 

118. What 

119. What 

120. What 

121. What 

122. What 

123. What 

124. What 
hundred ? 

125. What 
bushel? 

126. What 
gallon? 

127. What 
a bushel ? 



is the square of 12| ? 
s the square of 15j ? 
s the square of 17i ? 
s the square of 19i ? 
IS the square of 271 ? 
IS the square of I6i ? 
s the square of 14^ ? 
s the square of Hi? 
s the square of 32^ ? 
s the square of 39|? 
s the square of 23$ ? 
is the square of 29i ? 
s the square of 24 s ? 
is the square of 13^ ? 
is the square of 21^ ? 
is the square of 22$ ? 
iS the square of 25$ ? 
s the square of 28 J ? 
a the square of 36^ ? 
s the square of 43| ? 
s the square of 49$ ? 

cost 7i pounds of beef, at 7| cents a pound ? 
cost 13s pounds of sugar, at 131 cts. a pound? 
cost 17i yards of linen, at 175 cents a yard ? 
cost 12i quarts of honey, at 12i cts. a quart? 
are 24$ hundred oysters worth, at 241 cents a 

will 373 bushels of oats cost, at 371 cents a 

cost 42s gallons of molasses, at 42s cents a 

are 34s bushels of apples worth, at 341 cents 



To multiply any two numbers together^ each of which 
involves the fraction i, as7h ^y 3$, or 5s by 91, &c. 



RULE. 



To the product of the whole numbers add half Iheir smn, 
plus I . 
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NoTx.^ — ^If the mm be an odd number, call it one less, to make it 
even, and in snch cases the fraction must be |. 

EXAMPLES FOR MENTAL OPERATIONS. 

128. Multiply 3^ by 7i, thus,7x^+5=26, to which an- 
nex i, and we have 26^, the sum of 7 and 3 is 10, and half 
this sum is 5, so we simply say 7 times 3 are 21, and 5 are 
26, to which we annex ?. 

129. Multiply 6i by llj. Ans. 68J 

130. Multiply mentally 4i by 8i. 

131. Multiply mentally 6i by lOi. 

132. Multiply mentally 3^ by 9^. 
laS. Multiply mentally 8i by 14^. 
134. Multiply mentally 12^ by 18^. 
136. Multiply mentally 9i by 17|. 

136. Multiply mentally lU by 19^. 

137. Multiply mentally 3 J by 8^. 

138. Multiply mentally 5i by 7i. 

139. Multiply mentally 6J by 13J. 

140. What will 4t pounds of cheese cost, at 10$ cents 
per pound ? 

141. What cost 7J dozen eggs, at 12| cents a dozen? 

142. What are lOg yards of muslin worth, at 13$ cents 
a yard ? 

143. What must I pay for llj bushels of oats, at 37i 
cents a bushel? 

USE THE SLATE FOR THE FOLLOWING. 

144. What are 27$ yards of linen worth, at 37i cents a 
yard? Ans. $10.31^. 

145. What are 39i bushels of potatoes, at 621 cents a 
bushel? Ans. $24.68|. 

146. What are 47^ bushels of com worth, at 87i cents a 
.bushel? * Ans. $41.56|. 

147. What are 137i bushels of wheat worth, at $1.12^ a 
bushel? Ans. 154.681. 

148. What will 47| days' work amount to, at $1.62^ a 
day? ^ Ans. *77.18|, 
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149. If one yard of cloth cost $3.87 J, what will 62J yards 
of the same quality of cloth amount to? Ans. $242. 18|. 

150. Bought 28^ bushels of potatoes, at483 cents a bushel, 
what is the cost of the whole ? Ans. $13.82^. 

To square any number involving the fraction i, as 7 J, 
4i, &c., square ^e whole number only, (disregarding the |,) 
and to the square add one-half of the given number ; to this 
sum annex ^^ if the number be odd, or ^^ if even. 

NoTK. — ^In taking the half if the given number be odd, call it (me letM^ 
and then take its half. 

151. For example the square 

of 8i =8 x8 +4+ ,1, =68yV 
of6i=5x5+2+V^j=27/j. 

152. What is the square of 12^ mentally T 

153. What is the square of 6i mentally ? 

154. What is the square of 13| mentally ? 

155. What is the square of 7 J mentally ? 

156. What is the square of 14^ mentally ? 

157. What is the square of M mentally ? 

158. What is the square of 31 mentally? 

159. What is the square of 15^ mentally ? 

160. What is the square of 19^ mentally ? 

161. What is the square of 27^ mentally? 

162. What is the square of 181 mentally? 

163. What is the square of 16^ mentally ? 

164. What is the square of 29^ mentally ? 

165. What is the square of 38i mentally? 

166. What will 6i yards of muslin cost, at 6| cts. a yard ? 

167. What will 7i yards of muslin cost, at 7? cts. a yard ? 

168. Bought 17i yards of lace, at I7i cents a»yard, how 
much did it come to ? Ans. $2.97^9^. 

169. What will 4i tons of coal cost, at $4.25 per ton ? 

170. Sold 87J tons of iron, at $87.25 per ton, what did it 
amount to? Ans. $7612^^. 

171. If a ton of hay cost $19.25, what will 19i tons cost, 
at the same rate ? Ans. $370A. 

172. If one acre of land produce 47J bushels of corn, now 
many bushels would 47i acres produce at the same rate ? 

Ans. 2232/i^bus. 
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173. If one bushel of apples be worth 31 1 cents, what are 
31i bushels worth at the same rate ? Ans. $9.76^%. 

To multiply any two numbers together^ when the unites 
figure of each is 5. — Omit the 5 in each factor, and to the 
product of the numbers, as they will then stand, add half 
their sum ; to this result annex 25, if the sum of the num- 
bers be an even number, or 75 if it be odd, and you have the 
true product. 

NoTB. — If the sum of the numbers be odd, call it 1 less, and then 
take the half. 

174. Multiply 146 by 85; thus 14x8+ll«123 to which 
annex 25, the sum of 14 and 8 being an even number, and 
you have 12325=145x85. 

175. Multiply 175 by 65 ; thus, 17 x6+ 1 1 =1 13 to which 
annex 75, the sum of 17 and 6 being an odd number, fviz. 
23,) we call 23 1 less than it is, viz. 22, and add the naif 
of 22 to the product of 17 by 6. 

176. Multiply mentally 85 by 65. 

177. Multiply mentally 95 by 45. 

178. Multiply mentally 65 by 45. 

179. Multiply mentally 75 by 35. 

180. Multiply mentally 245 by 96. 

181. Multiply mentally 375 by 135. 

182. Multiply mentally 465 by 145. 

183. Multiply mentally 785 by 165. 

184. Multiply mentally 635 by 175. 

185. What is the value of 385 bushels of wheat at $1.35 
per bushel ? 

186. Bought 265 cords of wood, at f2.46 a cord ; what 
did it amount to ? 

187. Calculate the value of 95 bushels of potatoes at 45 
cents a bushel. 

188. What is the value of 465 yards of broad cloth, at 
♦3.85 a yard ? 

189. What is the value of 175 tons of hay, at $9.65 a ton ? 

190. What is the value of 245 barrels of flour, at $6.45 a 
barrel? 

191. What cost 235 barrels of wine, at $45 a barrel? 

M* 
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SQ9ABE KUMBEBS* 



To square any number ending in 2i or 7i, a« 12i, 171, 
22J, 275, ^c. — Call the given number 2h more, or 2i /c««, 
whichever will make it an odd number of S's, and multiply 
the number when thus expressed, by its left hand figure, or 
by 1 more than its left hand figure or figures, according 
as addition or subtraction of 2i makes the given number an 
odd number of fives, and annex 6^ to the right of the product. 

192. Thus the sq. of 22i =25x2 with 6i annexed=506f 

193. And the sq. of 27 J =25x3 with 6iannexed=7 

194. And the sq. of 17i=15x2 with ^ annexed 

195. And the sq. of 32J=35x3 with ^ annexed=1056 

196. And the sq. of 37i=35x4 with ^ annexed=l 

197. What is the square of 42 J ? 

198. What is the square of 47| ? 

199. What is the square of 52i? 

200. What is the square of 67| ? 

201. What is the square of 62| ? 

202. What is the square of 67| ? 

203. What is the square of 72| ? 

204. What is the square of 77| ? 

205. What is the square of 82^ ? 

206. What is the square of 87^ ? 

207. What is the square of 92^? 

208. What is the square of 97| ? 

209. What is the square of 102| ? 

210. What is the square of 1074 ? 

211. What is the square of 1 12| ? 

212. What is the square of 117i ? 

213. What is the square of 122|? 
Is the square of 127i ? 
is the square of 132| ? 



What 
What 
What 
What 



214. 
215. 
216. 
217. 

218. What is the square of 147|? 

219. What - ^ ^ ^ 

220. What 



is the square of 137^ ? 
Is the square of 142^ T 



is the square of 152i ? 
is the square of 157| ? 



MENTAL OPERATIONS CONTINUED. 

221. Calculate the value of 17 J bushels of lime, at 17J 
cents a bushel. 
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222. 22J yards of linen, at 22J cents a yard. 

223. 27^ bushels of apples, at 27^ cents a bushel. 
. 224. 32^ bushels of oats» at 32^ cents a bushel. 

225. 37^ acres of land at $37^ an acre. 

226. 42J pounds of tea, at 42J cents a pound. 

227. 47| gallons of molasses, at 47^ cents a gallon. 

228. 52J days' work, at 52J cents a day. 

, 229. 572 hushels of potatoes, at 57J cents bushel. 
; 230. 62^ yards of cloth, at 62^ cents a yard. 

231. 672 bushels of corn, at 67^ cents a bushel. 

232. 72| gallons of oil, at 72^ cents a gallon. 

233. 77| bushels of peaches, at 77^ cents a busheU 

234. 82| pounds of indigo, at 82| cents a pound. 

235. 87| bushels of wheat, at 87^ cents a bushel. 

236. 92h yards of satinet, at 92J cents a yard. 

237. 97^ acres of land at $97^ an acre. 

To square any number of nines, as 999, or 99999, Re- 
write from left to right as many nines, less one, as the given 
number contains, one 8, then as many ciphers, less one, as 
tiie given number contains nines, and lastly 1. 



r 999=998001 
1 of \ 9999=99980001 
C99999=9999800C 



Thus, the square ^ 

=9999800001 



CONTRACTIONS IN MULTIPLICATION. 

To multiply by any number of nines. — ^Annex as many 
ciphers to the right of the multiplicand as there are nines in 
the multiplier, and from this number subtract . the multipli- 
cand, the remainder will be the product required. 

EXAMPLES. ^ 

1. Multiply 37645 by 9999. 

876450000 

37645 

376412355 
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140 oomrRAOtiONS m multxplication. 

Here, by annexing four ciphers, the multiplicand is made 
ten thousand times larger, which is once the multiplicand too 
many, hence, by subtracting the multij^dicand, we get the true 
product. 

2. Multiply 47036 by 999. 

3. Multiply 26476 by 9999. Ans. 2Q4723525. 

4. Multiply 364364 by 99999. 

To muUiplv by 25. — 4 times 25 make 100 ; therefore 
annex two ciphers to the right of the multiplicand, and divide 
by 4, and you have the product. 

EXAMPLES. 

6. Multiply 3757 by 25. 

Thus, 4)376700 
93925 

6. Multiply 437 by 25. 8. Multiply 9742 by 25. 

7. Multiply 6359 by 25. 9. Multiply 7563 by 25. 

To mult^hf by 125.—^ limes 125 make 1000, theieibre 
annex three ciphers to the right of the multiplicand and di- 
vide by 8. 

EXAMPLES. 

10. Multiply 3762 by 125. 

8 )3762000 
470250 

11. Multiply 6329 by 126. 

12. Multiply 37637 by 125. Ans. 4704625. 

13. Multiply 67539 by 125. 

14. Multiply 976351 by 125. 

15. Multiply 713659 by 125. 

To multiply by 11. — Add the figures of the multiplicandt 
after the first, from right to left. 

EXAMPLES. 

16. Multiply 37643 by 11. 414073. 

Here we write down the 3, and then say, 3 and 4 are 7, 
then 4 and 6 are 10, put down the and carry 1, then 6 



Digitized 



by Google 



4K>NTRACTI0NS IN MULTIPLICATION. J41 

and 7 and 1 to carry are 14, set down 4 and carry 1, then 7 
and 3 are 10 and 1 to carry make ll^ set down 1, and carry 
1 to the 3 makes 4. 

17. Multiply 79632 by 11. 

18. Multiply 47896 by 11. 

19. Multiply 316943 by 11. 

20. Mukiply 137823 by 11. 

21. Multiply 789645 by 11. Ans. 8686095. 

To multiply/ by any number j from 12 to 20. — Multiply in 
regular succession, the figures of the multiplicand, by the 
unit figure of the multiplier, and add to the product of each 
multiplication that figure which stands next on the right-hand 
of the one which you multiply, and to the last figure add 
what you carry. 

EXAMPLES. 

22. Multiply 36435 by 13. 

36435x13 
473655 

Here we say, 3 times 5 are 15, set down 5 and carry 1, 
then 3 times 3 are 9, and 1 to carry are 10, and 5 which 
stands on the right of the 3 make 15, set down 5 and carry 

1, then 3 times 4 are 12, and 1 to carry, together with the 
3 on the right of the 4 make 16, then 3 times 6 are 18, and 1 
to carry, together with the 4 make 23, set down 3, and carry 

2, then 3 times 3 are 9, and 2 to carry, together with the 6 
on the right of the 3, make 17, set down 7, and carry 1 to 3t 
making 4. 

23. Multiply 3792 by 14. 27. Multiply 8732x18. 
. 24. Multiply 37523 by 15. 28. Multiply 2341 X 19. 

25. Multiply 6579 x 16. 29. Multiply 76374 x 13. 

26. Multiply 7845X 17. 30. Multiply 56732x16. 

To multiply by 21, 31, 41, 51, 61, 71, 81, and 91 

Write down the unit figure of the multiplicand, as the first 
figure of the product, then multiply in regular succession 
every figure of the multiplicand, by the left-hand figure of 
the multiplier, and to each product add the figure which stands 
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142 OOHTBACnOHS IN MUItTIFLICATKIK* 

Bext on the left, and of that which 7011 nrahipljr» and jroa 
have the required product. 

EXAMPLES. 

81. Multiply 3726 by 21. 

3725x21 

78^5 

Here we set down the 6 and then multiply by the 2, thus, 
twice 5 are 10, and the 2 on the left of the 6 make 12, then 
twice 2 are 4 and 1 to carry, together with the 7 next on the 
left of the 2 make 12, then twice 7 are 14 and 1 to carry, 
together with the 3 on the left of the 7 make 18, then twice 
3 are 6 and 1 to carry make 7. 

32. Multiply 2793 by 31. Ans. 86583. 



33. Multiply 3647x41. 




34. Multiply 4793x51. 




35. Multiply 7329x61. 




36. Multiply 6482x71. 


Ans. 460222. 


37. Multiply 3742x81. 


Ans. 303102. 


38. Multiply 8732x91. 


Ans. 794612. 


39. Multiply 3271x21. 


Ans. 68691. 


40. Multiply 47695x51. 


Ans. ^132445. 


41. Multiply 369217x71. 




42. Multiply 3749x701. 




3749x701 




26243 





2628049 

Here we simply multiply by 7 and place the first product in 
the hundreds place, and then add the product to the multi- 
plicand. 

43. Multiply 8792 by 1007. 

3792x1007 

26544 
3818544 

Here observe that the multiplicand is made to occupy the 
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place of 1000, tnd &e 7 being units its prodnct murt be 
placed 3 figures to the right. 

44. Multiply 78496 by 9001. 

73496x9001 
661464 
661537496 

Here the only figure which it is necessary to multiply by is 
the 9, which being thousands, the first product must be made 
to occupy the place of thousands. 

45. Multiply 5737 hy 108. 

46. Multiply 3796 by 801 . 

47. Multiply 49765 by 9001. 

48. Multiply 63754 by 1009. 

49. Multiply 38462 by 60001. 

50. Multiply 39876 by 10006. 

51. Multiply 74863 by 12001. 

52. Multiply 97842 by 10012. 

53. Multiply 54687 by 30001. 

54. Multiply 45679 by 10003. 

55. Multiply 79847 by 4001. 

56. Multiply 49723 by 1004. . 

57. Multiply 64732 by 102. 

58. Multiply 37475 by 201. 

59. Multiply 4687 by 301. 

60. Multiply 8643 by 103. 

61. Multiply 3746 by 7, tiie product by 11, and the pro- 
duct of 11 again by 13. 

3746 
7 

26222x11 V 

2884 42x13 
3749746 

A better method, 3746xl001=(7xllxl3) 
_ 3746 
3749746 

2. Multiply 26375 by 7, 11, and 13, as in the last ex- 
ample. 
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' 63. Midliplj 4667 by 17, and the pro&et by 6. 

4637x17 Or thus, 4637x102=6x17 

78829 ^274 

6 472974 

472974 

64. Multiply 6239 by 143, and the product by 7. 

6239x1001=143x7 

6239 
6245239 

65. Multiply 86947 by 1429, and the product by 7. 

8694x10003=1429x7. 

1 1082 
S6951082 

From the above examples the learner will of course per^ 
ceive the advantage which may be taken of those properties 
of numbers. 

W. Multiply 27684 by 126 asd the product by 8. 

27684x1008=126x8 

221472 
27906472' 
67. Multiply 4673 by 89, and the product by 9. 

4673x801=89x9 
37384 
3743073 

We will now give a table of easy multipliers, which may 
be committed to memory with but little labour. 

Multiplied by 3. Multiplied by 7. Multiplied by 9. 

34= 102 43= 301 89= 801 

67= 201 143= 1001 889= 8001 

167= 601 243= 1701 8889= 80001 

267= 801 443= 3101 88889=800001 

867=1101 1429=10003 &c. 

467=1401 144= 1008 

667=2001 
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When some of the figures of the multiplier are muldples 
of others, the operation may be contracted thus, 

68. Multiply 34672 by 9612. 

Common method. 
34672 
9612 
69344 
34672 
208032 
312048 
Ans. 333267264 

Operation. 
34672x12 units 
Product by 12=416064x8 hundreas=9600^12 

3328512= the foregoing product by 8 for 96 
Ans. 333267264 

69. Multiply 37493 by 1284. 

Common method. Easy method. 

37493 37493x12 hundred 

^^Q^ 449916x7 units«84^12 

149972 3149412 

^^9^44 48141013 A^. 

74986 
37493 



Ans. 48141012 

70. Multiply 73649 by 80072. 

73649x8 = tens of thousands 
589192x9 units=72-H-8 
5302728 

5897222728 

Note to the Learner. — ^You should be very particular at all 
times to observe the numerative value of the figure or number you mul- 
tiply by ; and to place the product accordingly : an example or two 
will show the importance of this suggestion. 

N 



Digitized 



byGoook 



146 



CONTRACTIONS IN MULTIPLICATION, 



71. Multiply 634276 by 84872. 



Common method. 


Easy 


method. 


634275 


634275x8 hundred 


24872 


5074200x3 thousand =24000Tf 8 


1268550 


15223600x3 units=72Tf24 


4439925 


45667800 


6074200 


15775687800 


2537100 






1268550 






15775687800 






72. Multiply 732492 by 729576. 


Common method. 


Easy 


method. 


732492 


732492x9 thousand 


729576 


6592428x8 ten thou sands =720000 -ff 9 


4394952 


52739424x8 units=576~72 


61^444 


421915392 


3662460 


534408583392 


6592428 






1464984 






6127444 






634408583392 






Numbers which 


afford these facilities in multiplication are 


of very frequent occurrence ; 


we will give a few of them. 


214 


455 


784 1224 


216 


459 


824 1236 


218 


486 


832 1248 


222 


497 


819 1272 


224 


667 


847 1284 


315 


668 


856 1296 


318 


618 


864 16848 


321 


624 


872 2412192 


324 


636 


896 287168 


327 


642 


918 328192 


426 


648 


981 427378 


427 


6M 


1122 4812432 


432 


672 


1133 649648 


436 


728 


1144 668168 


448 


726 


1155 639378 


452 


763 


1166 7212648 
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73. Multiply 4796 by 1^2. Ai^s. 6000512, 

74. Multiply 36737 by 16848. Ans. 618944976. 

75. Multiply 27695 by 9612. Ans. 266204340. 

76. Multiply 39463 by 972. Ans. 38368036. 

77. Multiply 49872 by 847672. Ans. 42275097984. 

78. Multiply 96254 by 549. Ans. 62843446. 

79. Multiply 46397 by 668168. Ans. 26361290696. 

80. Multiply 74621 by 729. Ans. 64398709. 

81. Multiply 21374 by 1199. Ans. 25627426. 

82. Multiply 463635 by 13212924. 

Ans. 612697418740. 

If the learner has studied the preceding contractions suifi- 
cientiy to become familiar with their application, he will 
frequentiy derive from them great facilities in his subsequent 
calculations. And the following method of obtaining the 
product, in a single line, when the multiplier consists of seve- 
ral figures, will be found of important service in like manner. 

Suppose we wish to multiply 6768 by 324, in a single 
line, — we will write the multiplier in an inverted order, on 
a narrow slip of paper, thus, 423,-^ then place the slip under 
the multiplicand, so that the 4 shall be directiy under the 8, 
or the unit figure of the multiplicand, and multiply 8 by the 
4— put down 2 and carry 3. Now slide the paper to the 
left, so that the 4 will come under the 6, and the 2 under the 
8, and multiply 6 by the 4, and 8 by the 2, and you have 
24 and 16, and 3 you had to. carry make 43, put down 3 and 
carry 4.- Again slide the paper to the left, so that the 4 
stands under 7, 2 under 6, and 3 under the 8, and multiply 
7 by the 4, 6 by 2, and 8 by 3, and you have 28, and 12 
and 524, and 4 you had to carry make 68, put down 8 and 
carry 6. Slide the paper again, so that the 4 stands under 
the 5, 2 under the 7, and 3 under 6 — multiply as before, and 
you have 20, and 14, and 18, and 6 you carried, make 58, 
put down 8 and carry 5. Now slide your paper again to 
the left, so that the 2 stands under the 5, and 3 under flie 7— 
multiply, and you have 10, and 21, and 5 you carried, make 
36, put down 6 and carry 3. Slide the paper once more to 
the left, so that the 3 stands under the 5, and multiply— and 
you have 15, and 3 you carried make 18. Thus you have 
obtained the complete product 1868832. 
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A little practice will enable any one to perform operaticms, 
astonishing to tho^ who do not understand the process ;— - 
but none should stop with a little practice, as the utility of 
the process is very great. After becoming familiar with the 
slide, the operation can be performed without it. 

NoTB.^ — The above method of multiplying is the same as that used 
by Desbong. 

Multijdy each of the following sums in a single line. 

83. Multiply 3784 by 243. Ans. 919512. 

84. Multiply 486 by 352. Ans. 171072. 

85. Multiply 2634 by 76. Ans. 200184. 

86. Multiply 364 by 265. Ans. 96460. 

87. Multiply 1246 by 563. Ans. 701498. 

88. Multiply 5248 by 162. ' Ans. 850176. 

89. Multiply 14276 by 4562. Ans. 65127112. 

90. Multiply 41365 by 2435. Ans. 100723775. 

91. Multiply 2758 by 635. Ans. 1751330. 

92. Multiply 7946 by 2842. Ans. 22582532. 

93. Multiply 64325 by 12435. Ans. 799881375. 

94. Multiply 19206 by 1643. Ans. 31555458. 

95. Multiply 96486 by 4262. Ans. 411219070. 

96. Multiply 236954 by 376. Ans. 89094704- 

97. Multiply 884064 by 24635. Ans. 9461416640. 

98. Multiply 287956 by 8725. Ans. 2512416100. 

99. Multiply 79068 by 2642. Ans. 208897656. 

100. Multiply 463 by 84. Ans. 38892. 

101. Multiply 8764 by 269. Ans. 2357516. 

102. Multiply 3721 by 138. Ans. 513498. 
One more suggestion in reference to multiplication. (We 

take for granted that the multiplication table has been tho« 
roughly committed to memory at least to 9 times 30.) 

To multiply for example 3675 by 23-^we proceed, 

5 times 23 are 115~-put down 5 
and carry 11— then 7 times 23 are Thus, 3675 
161, and 11 to carry make 172— -put 23 

down 2 and carry 17 — then 6 times 84525^ 

553 are 138, and 17 to carry make 

155..^ut down 5 and carry 15— -lastly 3 times 23 are 69t 
and 15 to carry make 84. 
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CONTRACTIONS IN DIVISION. 

To divide by 25. — Multiply the dividend by 4, and point 
off two figures to the right-hand of the product as so many 
hundredths, or take | of the two right-hand figures of the 
product as so many twenty-fives. 



I 



EXAMPLES. 



1. Divide 3757 by 25. 



Thus, 3767 
4 



150^^*150/^ 

2. Divide 4796 by 25. Ans. 191|J. 

3. Divide 7639 by 25. Ans. 305J|. 

4. Divide 97653 by 25. Ans. 39O653 

5. Divide 86542 by 25. Ans. 346U|. 

6. Divide 92345 by 25. Ans. 36934 

7. Divide 249375 by 25. Ans. 9976» 

8. Divide 797865 by 25. 

To divide by 125. — Multiply the dividend by 8, and point 
off 3 figures to the right of the product as so many thousands, 
or take i of those 3 figures as so many 125ths. 

EXAMPLES. 

9. Divide 437924 by 125. 

Operation. 
437924 

8 

3503^5=3503yV5- 

10. Divide 39766 by 125. 

Operation. 
39765 

^8 

31S^^=318A 
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11. Divide 7643275 by 125. Ans. 611461 

12. Divide 4976872 by 125. Ang. 39810||^. 

13. Divide 9874625 by 125. Ans. 78997. 

14. Divide 9846375 by 125. Ans. 78771. 

15. Divide 173964875 by 125. Ans. 1391719. 
Note to the Learbter. — Your attention will now be directed to 

an important consideration. We propose to teach you to perform long 
division with less than half the number of figures required by the ordi- 
nary process. 

EXAMPLES. 

16. Divide 3966424 by 7238. 

Common method. Short method. 

7238)3966424(548 7238)3966424(548 

36190 3474 

34742 6790 

28952 
57904 
57904 

17. Divide 76410905 by 23767. 

Common method. Short me&od. 
23767)76^10905(3215 23767)76410905(3215 

, 7 1301 5i09 

. 51099 3565 

47534 11883 
35650 
23767 



118835 
118835 



Observe, that the first example requires 25 figures in the 
work, while the short method requires but 8. The second 
example requires 37 figures in the work by the common 
method, whilst the short method requires but 13. 

The only difierence between these two methods, is, that in 
the one case, the product of each quotient figure is set down, 
and then subtracted, whereas in the other, we subtract each 
figure of the product as it is formed. A little practice will 
enable any one to perform division by the short method, as 
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readily as in the ordinary way, and consequently in less than 
half the time, as he wUl need to make less than half the 
number of figures in the work. 

TO DIVIDE BY THE SHORT METHOD. 

Subtract each product figure, as it is formed, (that is the 
right hand figure of the product,) and when it is greater than 
the figure from which you subtract, carry one more to the 
next product &gw[e than you would otherwise carry. 

18. Divide 16341 by 39. 

Here we say, 5 times 9 are 45— Operation. 

5 from 13 leaves 8, then 5 times 2 29)15341(529 

are 10, and 5 to carry ma'ke 15, be- 8 

ing 1 more than the multiplication 26 
requires, because the 5 in the product 
was greater than the 3, from which you subtract, &c. 

19. Divide 6283459 by 29. 

Operation. 
29)6283459(216671 Ans. 
4 
19 
19 
20 
2 

20. Divide 3978 by 17. 

Operatidb. 
17)3978(234 Ans. 
5 
6 

21. Divide 37872 by 526. 

Operation. 
526)37872(72 Ans. 
105 

22. Divide 79316 by 316. 

316)79316(251 Ans. 
161 
81 
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23. Divide 27B8 by 37. Ans. 74—2 figs, in the work. 

24. Divide 15552 by 36. Ans. 432—3 figs, in do. 

25. Divide 74892 by 79. Ans. 948--4 figs, in do. 

26. Divide 112896 by 84. Ans. 1344—6 figs, in do. 

27. Divide 245551 by 89. Ans. 2759—6 figs, in do. 

28. Divide 668039 by 97. Ans. 6887—6 figs, in do. 

29. Divide 2248704 by 192. Ans. 11712—9 figs. do. 

30. Divide 27551 16 by 174. Ans. 15834—10 figs. 

31 . Divide 268621 1248 by 296. Ans. 9075038—10 figs. 

32. Divide 175152 ty 246. Ans. 712—4 figs. 

33. Divide 43859556 by 234. Ans. 187434—13 figs. 

34. Divide 11133936 by 396. Ans. 28116—10 figs. 

35. Divide 15351975 by 465. Ans. 33015—7 figs, 

36. Divide 121932631112635269 by 123456789. 

Ans. 987654321—57 figs, in the work. 

37. Divide 3973580210754 by 32186. 

Ans. 123456789—^9 figs, in the work. 



PROPERTIES OF NUMBERS. 

The following properties of figures and numbers will ren- 
der important assistance, by way of abridging the work in 
calculations, and the learner will be abundandy repaid for all 
the labour which it may be necessary to bestow upon them, 
in order to profit by their friendly services. 

When one number will divide another without a remain- 
der, it is said to measure that other number. 

An odd number is one whose right-hand or unit figure is 
either 1, 3, 5, 7, or 9. 

An even number is one whose right-hand or unit figure is 
either 2, 4, 6, 8, or 0. 

1 — Has this peculiar property, that as a multiplier or divisor 
it has no power. 

2 — Will measure all even numbers. 

3— Will measure any number, if the sum of the figures 
added horizontally be a multiple of 3, as 42612, or 741, the 
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figures of the first of these numbers added horizontally make 
15, and of the others, 12 each a multiple of 3. 

4 — Will measure any number, if it will measure the two 
right-hand figures, as 371432, here the two right-hand figures 
being 32, a multiple of 4, the number 371432 can be mea- 
sured by 4. 

5— Will measure any number of which the right-hand 
figure is 5 or 0. 

6 — Will measure any even number which can be measured 
by 3. 

7 — Will measure any number of 2 or 3 figures, if the 
right-hand figure be | or ^ of the left-hand figure or figures, 
as 84, 126, 168, 91, 364, 455, &c. 

It will measure a number of 3 or 4 figures, if the two right- 
hand figures be either 5 times or i of the left; when they are 
5, 43 will also measure the number; again if two ciphers be 
inclosed by equal figures, 7, 11, and 13 will also measure a 
number of 6 figures, if a cipher be inclosed by equal numbers. 

Thus, 7, 11, and 13 will measure 8008, 3003, 43043, 
79079, &c. 

Again, 7 will measure a number of 5 figures, if the two 
right-hand figures be j of the three left-hand ones, 43 will also 
measure in this case, as 16254, 28595, 29498, ^c. 

In a number of 5 or 6 figures, 7 will measure, if the dif- 
ference between the three right-hand figures and the twoor three 
left-hand ones be 0, 7, (Mr a multiple of 7, as 66, 121, 79,863, 
38,633, 458,458, 384,447, 594,685, 829,955, &c. 

8— Will measure any number, if it will measure the two 
right-hand figures when the hundreds figure is even, or the 
three right-hand figures when the hundreds figure is odd ; 
thus, 8 will measure 3197824, 273672, 5397656, because it 
will measure the two right-hand figures, the hundreds figure 
being even. It will measure 4573536, 3592784, &c., because 
it will measure the three right-hand figures, the hundreds 
figure being odd. 

9 — Will measure any number, if the sum of the figures 
added horizontally can be measured by 9, as 4575, the sum 
of whose figures is 18, 46782 the sum of whose figures is 
27, 14684787, the sum of the figures being 45, 4375683, &c. 

11 — Will measure a number of 3 figures, if the middle 
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figore be equal to the sum of the other two, as 402, 792, 
682, 594, 385, &c., and the division is performed by striking 
out the middle figure. 

1 1 — Will measure any number, if the su/n of its periods 
of two figures can be measured by 11, thus, ^,46,24, is divi- 
sible by 11, because the sum of its periods of two figures 
29+46+24=99, a multiple of 11. 

Or if the sum of the figures in the odd places be equal to 
the sum of those in the even places, or their difierence be 11, 
11 will measure, as 485672, here (4+5+7) are the figures 
in the odd places, and (8+6+2) those of the even, the sums 
being equal, 1 1 will therefore measure 485682. 

Remark, — ^If a number can be measured by two other 
numbers prime to each other, (that is, numbers which have 
no common factor,) it can be measured by the product of 
those numbers, thus, 192 can be measured by 4, and also by 
3, it can therefore be measured by 12, their product. 

13— Will measure a number of 3 or 4 figures, if the two 
right-hand figures be 4 times the left-hand one or two, 936» 
624, 1768, 1976, 2392, &c. 

Or 13 will measure a number of 6 figures, if the alternate 
periods of 3 figures when subtracted leave a remainder of 
or 13, or a multiple of 13, as 246, 207, 764, 673, 476,476, &c. 

14— Will measure any even number which 7 measures. 

15— Will measure any number which 3 and 5 both measure. 

17 — Will measure any number of 2 or 3 figures, if the 
right-hand figure be J of the left-hand figurg or figures, or a 
number of 3 or 4 figures, if the two right-hand figures be 
double the left, thus, 51, 255, 459, 357, &c., and 612, 918, 
4386, 2754, &c. 

Also in numbers of 4 or 5 figures, if the 3 right-hand figures 
be 3 times the left-hand figure or figures, as 39117, 24072, 
74222, 87261, &c. 

Again, we may cut off 2 or 3 figures to the right of a number, 
and divide the number thus cut' off by the number of its 
figures, and if the difference between this quotient and the 
other part of the given number be either 0, 17, or a multiple 
of 17, 17 will measure, thus, 297,636, here cutoff 636 -h-3=. 
212, which subtracted from the other part of the given num« 
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Ijer, 297—212 leaves 85, a multiple of 17, therefore 297,63d 
can be measured by 17; again 63478 can be measured by 17, 
because if we cut off 78 and take i of it from 634 the 
remainder will be 695, which is a multiple of 17. If the 
figures cut off be not divisible by the required figure, add 17 
to make it divisible, thus, 749,853 cut off three figures, 853, 
this is not divisible by 3, but by adding 17 it becomes so, 
thus, 853+17=870~-3=290, this taken from 749 leaves 
459, which can be measured by 17, therefore 749,853 can 
be measured by 17. 

18 — Will measure any even number which 9 measures. 

19 — Will measure any number, if twice the right-hand 
figure added to the left make 19, or a multiple of 19, as 
76, 95, 133, 171, 266, 456, 779, &c., we wiU examine if 19 
will measure 874, twice 4, the right-hand figure added to 87 
make 95, a multiple of 19, therefore 19 will measure 874 ; 
again, suppose we try 56943, here twice 3 or 6 added to 4 
make 10, twice 10 or 20 added to 9 make 29, take 19 from 
29 leaves 10, then twice 10 added to 6 make 26, take 19 from 
this leaves 7, then twice 7 added to 5 make 19, hence 
56943 can be measured by 19. 

21 — Will measure any number which 3 and 7 will measure. 

22 — Will measure any even number which 11 measures. 

37 — Has a peculiar property, it will measure any number 
of three figures when all the figures are the same, and the 
quotient will be the sum of the figures, thus, 37 will measure 
444, 777, or 888, and the quotient in the first will be 12, in 
the second 21, and the third 24, that is, the first is three 
times 4, the second 3 times 7, the third 3 times 8. To 
divide several periods, as 333,888,777, &c., write a cipher 
between the sums, thus, 333,888,777^37=9024021. 

43 — Will measure numbers of three, four, or five figures, 
if the one or two right-hand figures be i of the left, as 1 1 137, 
17759, 19264, 26187, &:c., and the quotient will be 7 times 
the right-hand period ; thus, to divide 14749 by 43 we mul- 
tiply 49 (the right-hand period) by 7, and we have the quo- 
tient 343, — 7 will measure' all such numbers. 

69 — Will measure numbers of 4 or 5 figures, if the three 
right-hand figures be 3 times the left, as 74222, 38114, 
69207, 87261, here we perceive 17 will also measure. 
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C7 — ^Wfll meadure numbers of 8, 4, or 5 figures, if the two 
right-hand figures be i of the left, as 16683, T839, 13869 
19497, 17889, 4fcc. The quotient will always be 3 times the 
right-hand period, thus, if we wish to divide 17889 by 67 
we have only to multiply 89 by 3=267. 

MENTAL EXERCISES. 

1. Multiply 14 by 12, subtract 18 from the product, and 
divide the remainder by 5, and tell the quotient. 

2. If I divide 192 by 12, and multiply the quotient by 9, 
and then divide the product by 8, what will be the last quo- 
tient? 

3. If I of 48 be multiplied by 4, and the product be 
divided by 18, what will be the quotient ? 

4. If ^ of 72 be divided by 16, and the quotient be mul- 
tiplied by 14, and this product divided by 6, what will be thp 
last quotient 

5. If 7 times 24 be divided by 8, what will be the square 
of the quotient 1 

6. If the square of 18 be divided by 12, and the quotient 
be multiplied by 8, and this product divided by 18, what will 
be the last quotient ? 

7. If the square of 24 be divided by 16, and the quotient 
be multiplied by 13, what will be the product? 

8. If 27 be multiplied by 23, and the product by 25, what 
will be the result ? 

9. If 91 be divided by 7, and the square of the quotient 
be multiplied by 125, what will be the product ? 

10. If the square of 76 be divided by 19 what will the 
quotient be ? 

11. If 888 be divided by 37, what will be the square of 
the quotient? 

12. What is the continued product of 24, 28, 7, 11, 13 ? 

13. If 17889 be divided by 67, and the quotient be mul- 
tiplied by 7x11 X 13, what will be the result ? I 

14. What is the result of (34x38) -h- 4? 

15. What is the result of 26x27x13? 

16. What is the result of 53x57x7 ? 

17. What is the result of 357-ff 17x19 ? 
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PROPORTION. 

1. If 17 cords of wood be worth $85, what are 13 cords 
worth? 

Here we may say, if 17 cords cost 



5 
13 



$85, 1 cord will cost ji» of $85, or $5, Thus, fif 

and 13 cords will cost 13 times 5 or $65 ; 

or we may say, if 17 cords cost $85, 13 

cords will cost a sum bearing the same Ans. 165 

relation to $85, which 13 cords bear to 

17 cords. 

• Ratio is the relation which one quantity bears to another 

of the same kind with respect to magnitude ; or the ratio of 

two numbers is the quotient resulting from the division of the 

first by the second. Thus the ratio of 13 to 17 is if, and of 

65to85itisf«=j^. 

Proportion, is equality of ratio. 

Four numbers are said to be proportionals when the ratio 
of the first to the second is the same as the ratio of the third 
to the fourth ; hence, 17, 13, 85, 65, are proportionals. The 
first and fourth are called the extreme terms, and the second 
and third are called the means. If four numbers be in pro- 
portion, the product of the extremes is equal to that of the 
means. Thus, 4, 7, 12, 21, are proportionals, and 

Extremes. Means. 
21x4=12x7 

If we have three terms of a proportion given, the fourth is 
readily found. Thus, if we have given the three terms, 3, 
12, and 8, we observe that the second term is 4 times the 
first, and in order that •the same relation may exist between 
the third and fourth as that of the first and second, the fourth 
must be 4 times the third ; now if we multiply the second 
and third together and divide the product by the first, we get 
(12x8)=96-H-3=32, which is 4 times the third term. This 
principle is one of the most important agents in the science 
of calculation. In simple proportion, three terms are given 
and a fourth required to be found. 

O 
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2. If 8 bushels of com cost $5.60, what will 13 bushels 
cost? 

13 bushels will cost a sum of money. 



70 
13 



bearing the same relation to $5.60, which Thus^ 
13 bears to 8, the relation or ratio of 13 
to 8 is ^, and that of $9.10 to $5.60 
isIJ8=V*- Ans. $9.10 

KULE FOR THE STATEMENT AND SOLUTION OP QtUESTIONS 

IN SIMPLE PROPORTION. 

Place on the right of a vertical line that number which is 
of the same name or kind as the required answer, then ascer- 
tain from the reading of the question, whether the answer 
must be greater or less than this number (of its own name.) 
If it must be greater, place the greater of the two remaining 
terms or numbers on the right of the line, and the other on 
the left ; but if the answer must be less than this first men- 
tioned number, then place the less of the two remaining terms 
or numbers on the right of the line, and the other on Sie left* 
Now divide any number on one side of the line by any num- 
ber on the opposite side, (if they measure each other,) then 
multiply all the numbers remaining on the right together for 
a dividend, or for the answer to the question, if no number 
remains on the left for a divisor ; but if a divisor remains on 
the left the quotient will be the answer. 

Note. — ^The two numbers on opposite sides of the line (difTering in 
name from the answer) must be expressed in the same denomination. 

3. If 18 tons of hay cost $324 what will 23 tons cost at 
the same rate ? 

The required answer is evident- *• Operation. 

ly money ; therefore the $324 is Thus, jL^\^ji^ 
tike number of the same name as . | 23x18 

the required answer, and as tliis Ans. $414 

$324 is the price of 18 tons, and 

we wish to know the price of 23 tons, the answer must be 
greater than $324 ; therefore we place the 23, the greater 
of the two remaining numbers on the right of the line^ and 
the other (18) on the left ; now since we know 324 to be 
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the 9quare of 18, we peroeiye that 18 will measure 924 and 
the quotient will be 18, by which we multiply 23 for the 
answer. 

4. If 10 barrels of flour cost $123.50, what will 4 barrels 
cost? 

Here also the required answer is $ 

money,— therefore $123.50 is the Thus, fi^ 
number which is of the same name ^P 13 

as the required answer; $123.50=s ^ 2 

$1231 =«|i. (When any of thenum- Ans. $26 

bers are fractions, you have only to 

arrange the numerators according to the rule, and as the deno- 
minators must always stand on the opposite side of the line, 
there will be no more difficulty in stating fractions than whole 
numbers. Now, since $123.50, or $^|^ is the price of 19 
bushels, and the answer required is to be the price of 4 
bushels, it must be less than $123.50, or $^|^ ; therefore, 4, 
the less of the two remaining numbers must be placed on 
the right of the line, and the other (19) on the left; 19 
.pleasures 247, and the quotient is 13 ; 2 measures the 4r^ 
ihe quotient being 2, then the product which is 26, is the 
answer* 

Bemark, — ^As the learner should accustom himself to use 
as few figures in the solutions as possible, the 13 and 2 in the 
above solution, need not be written ; but afler the statement 
is made, the answer should be d)tained simply by a mental 
operation. 

By pursuing the course here suggested, much time will be 
gained, a great amount of useless labour dispensed with ; and 
the intellectual capacities of the learner invigorated at every 
stage of his progress. 

5. If 17 yards of muslin cost $2.12|, what will 72 yardi 
^ost? 

m 

Ans. $9 



Here $2.12i=s2i=$V. 
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6. If 24 men can do a piece of work in 65 days, in how 
many days can 13 men do the same. 

Here the required answer must 
be days, and 65 being the number 

of days required by 24 men, 13 

men will require a longer time ; Ans. 120 days 
hence, 24, the greater of the remain- 
ing number, must be placed on the right of the line. 

7. How many cows will consume as much pasture in 20 
days as 63 will consume in 87 days ? 

Here we say, 63 is the number Cows, 

of cows which will consume a cer- /i^\0 

tain quantity of pasture in 29 days, " $f\^f 

and we wish to ascertain the num- Ans. 21 cows, 
ber that will consume the same 

quantity in 87 days. It is evident that a less number of 
cows will consume it, because the time for its consumption 
is greater. 29 is contained 3 times in 87, and the 3, 21 
times in 63 — 21 cows is, therefore, the answer to the ques- 
tion — and 21 bears the same relation to 63 that 29 does to 87. 

Note. — 3» the quotient of 87 by 29 need not be written^ but dis- 
posed of mentally. 

8. If 24 men can do a piece of work in 195 days, how 
many men must be employed to do the same in 13 days 1 

Men. 

Ans. 36 men. 

9. If 3 pounds of butter cost 69 cents, what will 8 pounds 
cost? /(^ 

10. If a man can perform a journey in 60 days by travel- 
ling 9 hours a day, in how many days can he perform such 
a journey by travelling 12 hours a day ? Ans. 45 days. 

11. If 36 men can build a wall in 28 days, how many 
men can build a similar wall in 84 days ? Ans. 12 men. 

12. If 8 yards of cloth cost $5.20, what will 72 yards 
cost? Ans. $46.80. 
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13. If 72 yards of eambrio eoat $1 19.36, what will yards 
^ cost? Ans. 14.17. 

14. If 36 pounds of sugar cost $3.24, what will 47 pounds 
cost? ^ Ans. $4.23. 

15. If 12 gallons of wine cost $30» what will 39 gallons 
cost ? 

Here in order to multiply by 250 9 cts. 

we omit the 0, and suppose two A^ ^0-00 ^ 

ciphers annexed to the right of 39, 2.50 

and divide by 4, and then annex 39 

the cipher we omitted to the right Ans. $97.50 
of the product. It will be useless 

to write down the 250 if the pupils are well taught in men- 
tal solutions. 

The same is true in reference to the preceding 15 ques- 
tions, there being no necessity for writing any figure in the 
solutions, except the answers. 

16. If 48 men build a boat in 24 days, how many men 
oan do the same in 192 days ? Ans. 6 men. 

17. If 67 yards of doth cost $174.87, what wiU 17 yards 
cost, at the same rate ? 

It may be well to give a $olution of this question in the 
ordinary way in order to afford the learner an opportunity 
of contrasting the two methods. 

Ordinary process, 
yds. yds. 
As 67 : 17 :: 174.87 
17 
122409 
17487 
67)297279($44.37 Ans. 



292 
268 
247 
201 



469 



Digitized 



by Google 



162 P&OPOKTIOlf. 

Here observe that the sum of Improred method, 
the periods gives the quotient. iA ^tjLJ^t 

The most convenient way to 261 

multiply 261 by 17, is to multi- 17 

ply 17 by each figure of the . Ans. $44.87 
multiplicand. In this solution 

there is no necessity for making more than three figures, not 
counting those in the statement or answer. The ordinary pro* 
cess requires 42. 

18. If a pole 28 feet high cast a shadow 42 feet in length, 
what is the height of a steeple whose shadow at the same 
time is 294 feet ? Ans. 106 feet 

19. If 19 yards of silk cost $14.25, how many yards can 
I buy for $75, at the same rate ? Ans. 100 yds. 

20. If 48 yards of cloth cost $67.25, what will 144 yards 
of the same cloth cost? Ans. $201.75. 

21. If 14^ yards of cloth cost $19.38|, how much will 
19 J yards cost? Ans. $26.50. 

22. If 5 yards of cloth cost 28s. 4d., what is the value di 
18 pieces each containing 21 yards 1 quarter? 

Here we say, 28s. 4d.=285S. 
=®/s., now as jei=20s., and ^ .. Jl 
this = Vs., therefore 28s. 4d.= ** ^^ ^^ 

g§, or £\l. and 21 yards 1 quar- \ 

ter=^* yds. ^ 

If this question be solved in 

the ordinary way, the solution will y^^'^ 

require 57 figures in the work, Ans. dS108 7s. 6d. 
whereas this solution requires 

but 8, and even these are unnecessary, as it may be solved 
very conveniently with 3 figures, or by a purely mental pro- 
cess, (requiring no figures but those in the statement and 
answer^ as it will afford an opportunity for both teachers 
and pupils to judge of the relative merits of our system, and 
the ordinary method, the number of figures which the solu- 
tions by each process requires will be hereafter generally 
placed in contrast, thus, (57 — 8,) the number on the left 
denoting the number required by the common process. 

23. If 225 cwt. be carried' 512 miles for a certain sum, 
how many cwt. may be carried 64 miles for the same sum ? 

Ans. 1800 cwt. (31—1.) 
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24. At $1.76 per yard, what is the value of a piece of 
cloth containing 52 English ells, 3 quarters ? 

. Ans. $115.72. (26—0.) 
26. If 1 cwt of iron he worth £1 8s., what is the value of 
83 cwt. 1 quarter 22 pounds ? 

Ans. ;e46 16s. 6d. (78— 0.) 

Explanation.— OhseTve £1 8s.=^|, 33 cwt. 1 qr. 22 lbs. 
&=:13d|| qrs., then the statement will stand 

Here if you divide the 7 into 14, £ 

th£ product of the numbers remain- Thus, 51/ 
ing on the left of the line multiplied ^^ 1873 

together will produce 40, this how- 4 

ever need not be written, the 40 will 

go 46 times into 1873, leaving a remainder of 33, now in- 
stead of multiplying this remainder by 20, to change it to 
shillings, cancel the 20 into the 40, on the opposite side of 
the line, and the quotient into 33, &c. 

26. If when wheat is 83 cents per bushel, the cent loaf 
weighs 9 ounces, what ought it to weigh when wheat is 
$L24i a bushel ? Ans. 6 oz. (20—0.) 

27. If 5 yards of cloth cost 14s. 2d., what must be paid 
for pieces, each containing 21.25 yards? 

Ans. £27 Is. lO^d. (43—15.) 

28. What is the value of a silver tankard weighing 1 
pound, 7 ounces, 14 pennyweights, at 6s. 4d. per ounce t 

statement £ ^^^- ^ ^- ^l^- A'^^') 

finiiQ Here 6s. 4d.=i«^s. 

10197 jei=20s.=Vs. 

'"'*''' 1 lb. 7 oz. 14dwt.=19/^oz. 

29. If 3 quarters of a yard of velvet cost 99 cents, how 
many yards can I buy for $37.62? 

Ans. 28 yds. 2 qrs. (25—6.) 
. 30. If $4292.321 be paid for 476 acres, 3 roods, 28 rods 
of land, how much will 47 acres come to, at that rate ? 

Ans. $423. (108—0.) 
Observe 32^ cts.=^« cts.=$ig, and 3 roods, 28 rods=a 
1} of an acre. 

In the above question you observe 108 figures will be 
required in the work, if solved in the ordinary way, whereas 
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our solution requires not a single figure to be put down, with 
the exception of those in the statement and luiswer. 
We will give both solutions. 

Usual method, 
acre. roo4* r94* ^cxe. 
As 4X6 3 28 : 47 :: 4292.32J 

4 4 2 

1907 im 868465' 

40 40 7520 

76308 7520 17169300 
4292325 
6009255 



76308)6455656800 (2)846.0 

6J0464 $423:00 Ans. 
351016 
306232 
457848 
457848 

m 

Improved method. 



Ans. 



47 



$423 



31. If 19 yards of linen cost $14.25, what will 435.6 
yards amount to ? Ans. $326.70 (4^—4.) 

32. If Icwt. 2 quarters of sugar cost $11.76, what is the 
value of 16 cwt., 3 quarters, 14 pounds ? 

Ans. $132.30. (72—2.) 
83. What quantity of sugar may be bought for $70.76, 
when the price of 43 cwt., 2 quarters is $424.50. 

Ans. 7 cwt. 1 qr. (50—0.) 
34. If 125 bushels of wheat grow on 4 acres, 2 roods, 4 
perches, how much land will be necessary to produce 660 
"bushels, supposing the crop to be equally good ? 

Ans. 23 acres, 2 roods, 4.8 prs. (39—4.) 
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86. If a man pays $28.12i for 18 bushels, 3 pecks of 
wheat, what can he get 136 bushels for at the same rate ? 

Ans. $204. (52— a) 

36. If a pole 21 feet high cast a shadow 24 feet, 6 inches, 
what is the height of a steeple whose shadow at the same 
time is 189 feet? Ans. 162 ft. (46—0.) 

37. If 76 yards of muslin cost $8.55, what must I pay for 
28 yards at the same rate? Ans. $3.15. (31 — 0.) 

38. If 24 barrels of flour cost $153.60, what will 125 
barrels come to ? Ans. $800. (31—0.) 

39. At $110 a ton, what will 5 cwt. 3 quarters, 12 pounds 
ofironcome to? Ans. $32.21f. (64—3.) 

40. If 125 bushels, 3 pecks of wheat cost $130.78, what 
will 34 bushels cost at the same rate ? 

Ans. $35.36. (64—4.) 

41. If a staff 5 feet, 6 inches cast a shadow 6 feet, what 
is the height of a steeple whose shadow at the same time 
measures 153? Ans. 140^ ft. (25—3.) 

The rule generally given directs the learner to reduce the 
terms of the statement to the lowest denomination menh 
Honed, which in eflfect is teaching to express those terms by 
the greatest possible number of figures. Now the opposite 
of this is certainly the only rational course to pursue ; that 
4s to express the terms of the statement, by the least number 
of figures which the proportion will admit of. To do this, 
Consider each lower denomination as a fraction of the 
next higher — thus in the 39th question, the term (5 cwt. 8 
quarters, 12 pounds) =y cwt., we arrive at this result by a 
very simple mental process ; thus 12 pounds =s^ of a quarter, 
then 3^ quarters are=xs^ quarters, and 1 cwt. =^8 quarters; 
hence, 24 parts are | oi 28 parts, (disregarding the denomi- 
nators,) and finally 5| cwt.=1y* cwt. 

42. If a person whose rent is $147 pays $9.38 parish tax, 
bow much should a person pay whose rent is $189 ? 

Ans. $12.06. (38—3.) 

43. What must I pay for 1 cwt. 2 quarters, 14 pounds of 
sugar, at the rate of $1.12j for 9 pounds ? 

Ans. $22.75. (34—3.) 

44. If 418 bushels of wheat cost $789.80, what will be 
the value of 874 bushels at the same rate ? 

Ans. $1661.40. (63—8.) 
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45. If 2.75 yards of cloth cost M 13.58. what tare 119.25 
yards worth at the same rate ? 

Ans. £^ 16s. 6d. (63—3.) 

46. If 37 acres of land can be purchased for $451.40, 
how much must I pay for a farm containing 125 acres at that 
rate? Ans. $1525. (45—2.) 

47. If a pint of rum a day will kill a man in a year and a 
half, how many men would a cargo of ^190 barrels of runi 
kill in the same time? Ans. 1008 men. (66—0.) 

48. The clothing of a regiment of soldiers, consisting of 
750 men, amounts to d82831 5s. what will it cost at \he same 
rate to clothe a body of 3500 men ? 

Ans. jei3212 10s. (70—6.) 

49. If 39 horses eat 91 bushels of oats in three weeksi 
how many bushels will 36 horses eat in the same time ? 

Ans. 84 bus. (23—0.) 

50. If 3 cwt. of hay cost $5.88, what will 2 tons, 5 cwt. 
20 pounds cost at that rate ? Ans. $88.55. (79^—0.) 

51. If 5 cwt. 3 quarters, 14 pounds of sugar cost $25.33, 
what will 35 cwt. 1 quarter cost? Ans. 151.98. (98--0.) . 

52. A goldsmith sold a tankard for £B1 16s. at the rat^ 
of 58. 4d. per ounce* how many ounces did it weigh? 

Ans. 119oz. 5dwts. (38—3.) 

53. If I of I of ^ (^ a gallon of wine cost $^, what wiU 
I of f of 3^ times 560 gallons cost ? Ans. $1312.50.^ (2.) 

54. The length of a wall, ascertained by a measuring line 
was found to be 643 feet, 8 inches ; but on examination th^ 
line was found to be 25 feet, 5.25 inches in length instead of 
25 feet, its supposed length ; required the true length of the 
waU. Ans. 651 ft. 11.17 ins. (65—9.) 

Note. — In this question the numbers are prime to each other, and 
yet we save 56 figures. 

55. At $69,875 for 6 cwt. 1 quarter, 14 pounds of raisinir, 
what is that per cwt. ? Ans. $13. (30—0.) 

56. If 860 pounds of sugar cost $27.45, what will 1760 
pounds cost at the same rate ? Ans. $134.20. (46 — 0.) 

* We cannot say definitely what number of figures an ordinary solu- 
tion of this question would require ; oues requires but (2.) 
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5t. A man gave 96.^0 for 6.26 cwt. of hay> ^ow much 
would 1 ton cost at the same rate ? Ans. $16.96. (37 — 0.) 

68. If 22 cwt. 3 quarters o( sugar cost $168.20, what will 
146 cwt. 1 quarter cost t An«r. $1017- (47— S.) 

69. If 17^ bushels of com be worth as much as 22| 
bushels of potatoes, how many bushels of com ar& 316 
bushels of potatoes worth ? Ans. 246 bus. (36—0.) 

60. If a pole 12 feet, 8 inches high, cast a shadow on a 
lerel ground 19 feet long, what is the height of a steeple 
whose shadow at the same time measures 235 feet 6 inches 1 

Ans. 167 ft. (72--0.) 

61. If £1 10s. and 40 groats* will buy a load of hay, how 
many pounds, and 19 crowns sterling for 20 loads will pay I 

Ans. ^38 lls.8d. (44—4.) 

62. A man bought a cask of wine, containing 126 gallons, 
for $283.60, and sold it out at the rate of $2.76 per galleys 
how much per cent, did he gain by this transaction ? 

Ans. 22| per cent. (45—0.) 

63. A merchant bought a quantity of goods for $649, and 
paid $39 for their transportation ; he sold them so as to gain 
87i per cent, on the whole cost; for how much did he sell 
them? Ans. $946. (28—0.) 

64. A merchant bought 3 tierces of rice, each tierce coin 
taining 6 cwt. 3 quarters, 27 pounds, for $136, how many 
pounds could he have bought for $87.33| at that rate ? 

Ans. 1619| lbs. (70^-4.) 

65. A farmer gave $838.66| for 83 acres, 3 roods, 17 rods 
e( land, for what sum can he sell 6 acres, 2 roods, 38 rods, 
80 as neither to gain nor loose ? Ans. $57.37i. (101—0.) 

66. A ship's crew of 16 men is on an allowance of 6 
ounces of bread per day, when meeting with a vessel they 
are supplied with 2 cwt. of bread ; what addition will this 
make to their daily allowance, if the voyage will last 28 
days? Ans. 8oz. (0.) 

Note. — Where but one figure or number is given, it is that required 
by our solution, the other being omitted, as it is somewhat uncertain. 

67. What will be the value of 6 hogsheads of sugar, each 
* A groat is eqoal to 4 pence, and a crown to 6 shillings. 



Digitized 



by Google 



168 pmopoEiKnr; 

weighing 7 cwt; 3 quarters, 27 ponnds, at $8*96 per hundred 
weight Ans. $358. (67—0.) - 

68. If 1 ounce of fine gold is sold for $20, what will 15 
ingots come to, each weighing 14 pounds, 7 ounces, 3 pen- 
nyweights. Ans. $52545. (26—0.) 

69. If I of a gallon of wine cost $|, what will f of 1| 
tuns cost? Ans. $175. (0.) 

70. A merchant bought 5 tuns of wine for $1767, but hj 
misfortune of one pipe staving, he lost 120 gallons; how 
must he sell the remainder per gallon to get the first cost ? 

Ans. $1.55. (35—4.) 

71. How many cords of wood worth $2.50 a cord must 
be given in exchange for 360 cords worth $2.75 a cord ? 

Ans. 396 cords. (33—0.) 

72. What is the value of 7 cheeses, each weighing 26 
pounds, 12 ounces, at 8 cents per pound ? 

Ans. $14.98. (43—0.) 

73. If the carriage of 6 cwt. 2 quarters, 14 pounds cost 
$2.50, what should be paid for 1 ton, 19 cwt. 3 quarters, at 
the same rate ? Ans. $15.00. (36—0.) 

This question is solved in Vogdes' Arithmetic, page 141 > 
and the difference between the number of figures required by: 
his solution and ours is 36 in our favour. 

71. Bought 5.8 tuns of oil for $338.64, whereof 50.6 gal- 
lons leaked out ; how much must the remainder be sold for 
per gallon, that I may sustain no loss ? 

Ans. 24 cents. (38—7.) 
. 75. The hind wheels of a coach which are 225 inches ixk 
circumference, will turn round 4634 times in running a cer» 
tain distance, how many times will the forward wheels, which 
are 175 inches in circumference turn round in running the 
same distance? Ans. 5958 times. (52—3.) 

76. If 144 gross of buttons cost £2Q 19s., how many gross 
can be bought for ^12 5s. 5id. ? 

Ans. 77 gross. (82— 5) =77 dif. 

77. A wall was to be built by 48 men in 18 days, but an 
extraordinary occasion calls off | of the men ; how long will 
the remainder require to complete the work ? 

Ans. 27 days. (0.) 

78. Bought 96 ounces of silver, for which I gave Je24 
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slerlnigy what must I pay in Federal money for 480 ounces, 
al the same rate I Ans. $533,331. (0.) 

Note. — A dollar is equal W ^ of a pound sterling. 

79. If 36 pounds of hyson tea cost £21 128. sterling, 
what will be the price of a chest containing 6 cwt, 1 quar- 
ter, at the same nite in Federal money ? 

Ans. $1866.60^. (51— ^)=46 dif. 

80. If 23 cwt. of sugar cost £12 6s. 8d. sterling, what 
will 1188 cwt. cost in Federal money, at the same rate ? 

Ans. $2960. (88— 0)=83 dif. 

81. Sold 16 yards of sheeting for £B 6s. 8d. sterling,' and 
having a farther order for 96 pieces, each containing 36 
yards, at the same rate, I wish to know the amount in Fede- 
ral money ? Ans. $3200. (0.) 

82. If 2| times 5J pounds of coffee cost | of $2.75, what 
will ^ of I of I of I of 495 pounds cost? Ans. $13.50. (0.) 

83. How many yards of paper, 3 quarters wide, will cover 
the walls of a room that is 80 feet in compass, and 10 feet I5 
inches high ? Ans. 120 yds. 

84. If for a certain sum I can have 16 cwt. 2 quarters car* 
ried 156 miles, what distance should 198 cwt. be carried for 
the same money? Ans. 13 miles. (0.) 

86. If a man can perform a journey in 86 days by riaing 
42 miles a day, how many days will he require if he rides 
but 28 miles a day? Ans. 54 days. (0.) 

86. A merchant bought 85 pieces of silk, each piece con- 
taining 291 yards, at 45 cents a yard ; what did the whole 
amount to ? Ans. $46.20. (0.) 

87. If 144 pounds Avoirdupois be equal to 175 pounds 
Troy, how many pounds Troy are equal to 1296 pounds 
Ayoirdupois? Ans. 1575 lbs. Troy. (0.) 

88. At 7i cents per pounds, what will 10 cwt. 2 quarters, 
16 pounds of rice come to ? Ans. $8940. (0.) 

89. If 14? cwt. be carried 171 miles for $25, how many 
pounds can I have carried 133 miles for the same money ? 

Ans. 2052 lbs. (54-.^.) 

90. If 49 cwt. 2 quarters, be carried 256 miles for a cer^ 
tain sum, what distance may 792 cwt. be carried for the 
same sum ? Ans. 16 miles. (46 — 0.) 

P 
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91. TTie earth is 360 degrees in circumference, and makes 
a complete revolution on its axis in 24 hours ; how far are 
the inhabitants of the equator carried in 8 minutes, a degree 
being 69 J miles ? Ans. 139 miles. (0.) 

92. If 3cwt. of sugar cost ^9 2s. Od., what will 4cwt. 3 
quarters, 26 pounds cost at the same rate ? 

Ans. £15 2s. 3d. 
This question is taken from Davies' Universal Arithmetic, 
page 198, where the solution is given, and 107 figures used 
in the Work, our solution requires but 6 figures in the work. 

93. A merchant bought a quantity of broad cloth and 
baize for J8124, there were 117^ yards of broad cloth, at 17s. 
9d. per yard, for every 5 yards of Iroad cloth he had li 
yards of baize ; what was the price of the baize per yard ? 

Ans. lis. 2d. lj\ far. (138—16)= 122 dif. 

94. A grocer bought a puncheon of rum fordB41 14s; 6d., 
to which he added as much water as reduced its cost to 5s. 
6d. per gallon ; how much water did he add ? 

Ans. 67/y gals. (39— 3) =36 dif. 

95. If 1 pound of tea be equal in value to 36 oranges, and 
60 oranges be worth 84 lemons, what is the value of 3? 
pounds of tea when a lemon is worth 2 cents ? 

Ans. $3.36. (0.) 

96. A merchant bought 21 pieces of cloth, each containing 
41 yards, for which he paid $1260, he sold the cloth at $1.75 
per yard ; did he gain or lose, and how much on the whole ? 

Ans. He gained $246.75. (33—8.) 

97. If $29 75 will pay for 59$ yards of cloth, now many 
yards of the same kind, will $87.50 pay for? 

Ans. 175 yds. (0.) 

98. If 15i yards of cloth cost $75, what will 403 yards 
cost? Ans. $1950. (44—0.) 

99. What is the value per yard of silk velvet, 240 yards 
of which I purchased for £1350 10s. lid. 

Ans. £6 12s. 6d. 2 qrs. (62— 19)=43 dif. 
^ 100. If 931 yards of muslin cost $8.75, what will 12f 
yards cost? Ans. $1.20. (0.) 

101. If 7^ barrels of flour be consumed by a company in 
18 days, how long will 84- barrels last ? 

Ans. 196 days. (0.) 
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102. If a mill grind 18 j^^ bushels of corn in 1 hour and 25 
minutes, in what time will it grind 38 j bushels ? 

Ans. 3 hours. (0.) 

103. If I of an acre of land be worth $54, what will 5 J 
acres cost? Ans. $368. (0.) 

104. Bought 24 yards, 3 quarters, 3 nails of cloth, at the 
rate of $19.20 for 14 yards and 1 quarter, what did it amount 
to ? Ans. $3:3.60. (55—0.) 

105. If 12.8 yards of cloth cost $10,125, what will be the 
eost of 20.48 English ells ? Ans. $20.25. (60--0.) 

106. If 5.75 barrels of flour cost $32.20, what will 
443.875 barrels cost, at the same rate ? 

Ans. $2485.70. (70—0.) 

107. If the carriage of 37 cwt. for 56 miles come to $26, 
how far can I have 259 cwt. carried for the same money ? 

Ans. 8 miles. (0.) 

108. In exchanging 20^ yards of cloth 1| yards wide, for 
some of the same kind ? of a yard wide, what quantity of 
the latter will make an equal barter ? 

Ans. 34J yards. (0.) 

109. Bought 4 yards, 3 quarters of cloth for $6.84, what 
leill 5 yards, 3 quarters, 3 nails cost, at the same rate ? 

Ans. $8.55. (44—0.) 

1 10. How many yards of cloth worth 17s. 4d. per yard 
are equal 728 yards worth 24s. a yard ? 

Ans. 1008 yds. (45—0.) 

111. What cost 30 pieces of lead, each weighing 1 cwt. 
12 pounds, at the rate of 1 6s. 4d. per cwt. ? 

Ans. ^627 2s. 6d. (74—3.) 

112. What quantity of sugar will £2S 10s. buy at the 
rate of 26s. 8d. per cwt ? 

Ans. 17 cwt. 2 qrs. 14 lbs. (54—3.) 

113. If $850.50 be paid for 18 pieces of cloth, at the rate 
of $11.25 for 5 yards, how many yards were there in each 
piece, allowing each to contain an equal number ? 

Ans. 21 yds. (43—3.) 

114. If by travelling 12.3 hours per day, a journey is per- 
formed in 24.55 days, in how many days will it be accom- 
plished by travelling 10.25 hours per day ? 

Ans. 29.46 days. (53—0.) 
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115. It has been found that 100 cubic inches of alcohol, 
and 82.5 cubic inches of water, each at the temperature of 
60 degrees, when mingled and reduced to the same tempera- 
ture, measure only 177.41 cubic inches ; if, therefore, 126 
gallons of the former, and 103.125 gallons of the latter be 
mingled under these circumstances, how many gallons will 
the mixture contain? Ans. 221.7025 gals. 

This solution requires 107 figures in the work by the ordi- 
nary process ; our solution does not require any. (107 — 0.) 

116. If 9 yards, 2 quarters, 2 nails of broad cloth cost 
♦68.09, what must I pay for 42 yards at that rate ? 

Ans. $297.12. (74--7)=67 dif. 

117. Bought 5^ pieces of muslin, each containing 27 yards, 
8 quarters, at 37i cents per yard, what was the amount ? 

Ans. $55.50. (43—0.) 

118. A merchant had 5| cwt. of sugar, at 6|d. per pound, 
which he bartered for tea, at 8f s. per pound, how many 
pounds of tea did he receive for the sugar ? Ans. 43g^lbs. 

The solution of this question will require 118 figures in 
the work by the common process ; our solution requires 
but 10. (118— 10)=108dif. 

1 19. How many yards of cloth, at 17s. 6d. per yard, cati 
I have for 13 owt. 2 quarters of wool, at 14d. per pound ? 

Ans. 100 yds. 8J qrs. (50—0.) 

120. Bought 17 acres of land for $791.01, what would 
98 acres, 3 roods, 14 perches cost at that rate ? 

Ans. $4598.90.81. 
This question is taken from Greenleafs Arithmetic, (late 
edition,) page 163. The solution is given, or rather indi- 
cated, in his Key, page 77, and when completed will re- 
quire 113 figures in the work ; our solution requires but 12. 

(113— 12)= 101 dif. 
The following also from Greenleaf, page 164, solution in the 
Key, page 78, requires 74 figures ; our solution requires none. 

121. Sound, uninterrupted, moves 1142 feet in a second^ 
how long after a cannon's being discharged at Boston is the 
time before it is heard at Bradford, the nearest distance being 
26|| miles ? Ans. 2 min. (74— O.J 

122. What must I pay for 50 acres, 2 roods, 20 perched 
of land, at $18.26 per acre ? Ans. $923.901 . (60—6.) 
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123. A silversmith bought 73 pounds, 6 ounces, 16 penny- 
weights of silver, for which he paid 5s. 9d. per ounce, what 
was the amount? Ans. ^253 10s. 0|d. (61—13.) 

124. A grocer bartered 9 cwt. of coffee at 9d. per pound, 
for tea, at 5s. 75 d. per pound, how many pounds of tea did 
he receive ? Ans. 134| lbs. (65—3.) 

125. If for 18 acres, 2 ropds of land, I pay $666.74, how 
much will a lot containing 7 acres, 3 roods, 24 perches cost, 
at the same rate f Ans. $284.71 1. (106 — 4.) 

126. How many pieces of flannel, worth $18.66f per 
piece, are equal in value to 224| pieces worth $12.50 per 
piece? Ans. 150||. (65—6.) 

127. In how many minutes will a locomotive run 49.9 
miles, allowing it to run at the rate of 2.5 miles in 5.75 
minutes ? Ans. 1 14.77 minutes. (47 — 7.) 

128. What is the value of 172 pigs of lead, each weighing 
3 cwt. 2 quarters, 175 pounds, at the rate of $29.58^ per 
fother of 19 J cwt ? Ans. $954,061. 

If this question be solved in the ordinary way, it will re- 
quire 211 figures in the work, our solution requires but 8. 

(211— 8W203 dif. 

129. If a man buy 257 chaldrons, 15 busnels, 3 pecks 
of ^dney coal for $2000, and sells it so as to make a profit 
of 25 per cent., for what sum should he sell 13^ chaldrons ? 

Ans. $131.09f |4|. (134—16.) 

130. Bought 10 gallons, 3 quarts, 1 pint of wine for 
$16.16f, what sum would 27 gallons, 2 quarts cost, at the 
same rate ? Ans. M0.88ji^\. (70—12.) 

131._ A man who owes $3000, for which he pays interest 
at 6 per cent, per annum, receives $4.50 a day, and spends 
$1.45 a day, how long before he will be worth $1000 reckon- 
ing the year 365 days ? 

Ans. 4 years, 104rf f f days. (99—35.) 

132. A merchant bought a hogshead of sugar, containing 
5 cwt. 3 quarters, 7| pounds for $50, what should he give 
for 2 other hogsheads, one of which contains 6 cwt. 18 pounds, 
and the other 4 cwt. 3 quarters ? 

Ans. $93.81^. (84—20.) 

133. A trader bought 10 puncheons of rum for $800 ; 2 
puncheons were stove through accident, and he lost 28 gal* 

P* 
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Ions besides &om leakage ; if he sell the remainder so as to 
lose 9 per cent, of the whole cost, for what sum can you buy 
3 punoheons ? . Ans. $284.86|f . (92—12.) 

134. If when the price of wheat is 68. 3d. a bushel, the 
penny loaf weighs 9 ounces, what ought it to weigh when 
wheat is Ss. 2id. a bushel ? Ans. 6;|f oz. (27—4.) 

135. If 159 yards of muslin can be purchased for $20.67, 
how many yards may be purchased for $34.71. 

Ans. 267 yds. (51—0.) 

136. If 29 cwt. 14 pounds of beef cost $87.50, how many 
pounds may be bought at the same rate for $31.75? 

Ans. 1183' « lbs. (88—7.) 

137. If $25.75 will buy 20| bushels of wheat, how many 
bushels can be bought for $17.62^ ? 

Ans. 14.1 bushels. (47—0.) 

138. If 2 yards, 1 quarter, 2 nails of cloth sell for £S 16s. 
Tid. what will 8 yards, 2 quarters, 3 nails cost? 

Ans. ^14 Os. 3d. lj| qrs. (99—19.) 

139. When a bushel of com is worth 3 pecks, 4 quarts of 
wheat ; if the price of a bushel of com be 87s cents, how 
many bushels of wheat can be had for $19.75 ? 

Ans. 191 bushels. (51—0.) 

140. If $14 will pay for the carriage of a ton of hay 75.6 
miles, what distance may a ton be carried for $16.75 ? 

Ans. 90.45 miles. (37—0.] 

141. If 2 hogsheads, 19 gallons, 2 quarts of wine cost ^^93 
is. 2id. what will 25 hogsheads, 36 gallons cost ? 

Ans. ^1030 7s. 4d, 2qrs. (152— 12.)=140 dif. 
This question, solved in the ordinary way, will require 
152 figures in the fork ; our solution requires but 12, being 
a gain or saving of 140 figures. 

142. If the earth 360 degrees in circumference, and each 
degree 69i miles, how long would a man be in travelling 
round it, who advances 20 miles a day, reckoning the year 
at 365^ days? Ans. 3 years, 155i days. (104— 7) =97 dif. 

143. A merchant faiUng in trade owes in all $17,280, his 
eflfects are sold for $15,120; what does A. receive to whoia 
heowes^>6670t Ans. $4961.25. (50—10.) 

144. How many yards of cloth, at 17s. Od. per yard, can 
I have for 17 cv^t. 2 quarters, 24 pounds of wool, at 15d. 
per pound? Ans. 141 ? yds. (47 — 3.) 



Digitized 



by Google 



PROPORTIOH. 175 

145. If ^1.75 will buy 7 ponndd erf loaf sugar, how intich 
will $213.50 buy ? Ans. 7 cwt. 2 qrs. 14 lbs. (40—0.) 

146. A blacksmith gave $5.60 for 1 cwt. of iron, how 
much must he pay, at that rate, for 15 cwt. 2 quarters, 8 
pounds? Ans. $87.20. (58—0.) 

147. If I pay $18 for 80 gaUons of molasses, what should 
I pay for 2 hogsheads, 1 tierce, 23 quarts ? 

Ans. $42.97i. (29—4.) 

148. If 18 bushels, 3 pecks of wheat cost $28.12i, what 
will 28 bushels cost, at the same rate ? 

Ans. $42. f45— 0.) 

149. A man gave $5.30 for 6.25 cwt. of hay ; how much 
would 1 ton, 7 cwt. 3 quarters, 14 pounds cost, at the same 
rate? Ans. $23.63|. (65—5.) 

Here we suppose the common process wUl be to change 
3 quarters, 14 pounds to a decimal. 

150. If a loaf of bread weighing 28 ounces, be sold for 
8 cents, ^when flour is Worth $7.50 per banrel, what ought 
the 8 cent loaf to weigh when flour is worth $4.37.5 per 
barrel? Ans. 48 02. (34—0.) 

151. How many yards of paper 2 feet, 8 inches wide will 
cover the wall of a room 27 yards in Circuit and 9 fefet 8 
inches high ? Ans. 97f yds. (32—0.) 

152. If 8 yards, 3 quarters of ckKh cost $16.80, what will 
37 yards, 1 quarter, cost at the same rate ? 

Ans. $71.52. (46—0.) 

153. A country trader agreed to exchange 670 pounds of 
butter which he valued at 22 cents a pound, for a hogshead 
of white sugar, containing 7 cwt. 3 quarters, 16.4 pounds, at 

. how much a pound was the sugar valued ? 

Ans. 161 cts. (64—0.) 

154. What must be paid for 53 English ells, 1 quarter of 
holland, at the rate of 7s. 95d. for 2| yards ? 

Ans. ^9 8s. 5d. (53—6.) 

155. A young hare starts 40 yards before a grayhound, 
and is not perceived by him till she has been up 40 seconds, 
she scuds away at the rate of 10 miles an hour, and the hound 
in view makes after her, at the rate of 18 miles an hour, 
what distance must the dog run to overtake the hare ? 

Ans. 530 yds. 
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Since die hare runs at the rate Solution, 

of 10 miles an hour, in 40 seconds ^^^^^ 

she will run ^^ of 10 miles, or 4 
of one mile, or of 1760 yards, and 
the 40 yards, which is equal to 
A|A, added to » Y^=x=^g^ yards, Ans. 530 yds. 

this distance the dog has to gain ; 

now since the dog runs 18 miles in order to gain 8, the dis- 
tance he will have to run to overtake the hare, will be | of 
the distance to be gained. There is evidently no necessity 
for finding the time occupied in the race in order to get the 
distance the hound has to run. 

Emerson's solution of this question (see Emerson's Key, 
page 62) will require 141 figures in the work, independent 
of those contained in two statements and in the answer; our 
solution requires none but those in the statement and an- 
swer. (141—0.) 

156. If the corn contained in 8 bags, holding 2 bushels, 3 
pecks each, be worth $14.25, what is the value of the corn 
contained in 7 bags, each holding 2 bushels, 3 pecks, 7 qts.? 

Ans. $13.46^V?. (73—26.) 

157. If 7 bushels, 3 pecks of com cost $6, what will 25 
bushels, 2 pks. 6 qts. cost? Ans. $19.88H. (60—12.) 

158. Suppose a fox to have 499^ yards the start of a 
hound, and to run at the rate of 19| yards, whilst the hound 
runs 29 yards, how far must the hound run to catch the 
fox? Ans. 1566 yds. (46—0.) 

Note — As the labour of solving the questions by the common method 
•is considerable, we will give only the number oi figures required by our 
own solution hereafter, except some particular cases, when Doth numbers 
will be given. 

159. How must I retail molasses by the gallon, for wliich 
I paid $28 a hogshead to gain \%\ per cent. ? 

Here we say, since $28 is the 

price of 63 gallons, 1 gallon will Solution, 

cost a less sum than $28, there- ^ 

fore we place 1 on the right of 0-^ i^ 

■the line and the 63 on the left. A 

This statement would give us the ^ ? 

cost of one gallon, but we wish Ans. 50 cents, 

to sell it^so as to gain 12^ per 
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(Cent., now 1551 being ^ of 100, we are to increase the cost 
in the proportion of 9 to 8, this we will effect by placing the 
9 on the right of the line and 8 on the left. In the solution 
Ve know 7 and 4 to be factors of 28 ; then the 7 and 9 on 
the right of the line being multiplied together (mentally of 
course) destroy the 63 on the left, this leaves 4 on the right 
and 8 on the left, and 4 being 5 of 8 the answer is half a 
dollar, or 50 cents. 

160. Bought 1 ton of steel for $182, for how much must 
I sell 3 cwt. 2 quartei^, 16 pounds, to gain 20 per cent. ? 

Here since money is required 
for the answer, we write $182 Solution. 

Jftt the head, on the right of the ^ 



61 
89 



line, this being the price of 

1 ton or 20 cwt. the answer, A'^ 
which is to be the price of 3 cwt, P^ 

2 quarters, 16 pounds, must be ^ ^ 
less than $180, therefore the less Ans. $39,78 
number must be written on the 

right of the line, 16 lbs.=:;J of a quarter, then 2| qrs*=x^,^ of 
^ quarter, or ^|±=4^j of a cwt., hence 3y^jcwt.=(f| cwt.) 
(This process of changing the lower denomination to frao- 
tions of the higher should always be done mentally.) 

Having made the statement which expresses the cost price 
of 3 cwt. 2 quarters, 16 pounds, or ^\ cwt. and wishing to 
gain the 20 per cent, we must increase this cost price, in thd 
ratio of 120 to 100, but as 20 is \ of 100 we will increase 
it in the ratio of 6 to 5, that is, write the 6 on the right of 
the line and 5 on the left. 

161. Suppose a merchant to pay $85 per ton for iron, at 
what price per cwt. must he sell it to gain 12 per cent. ? 

Ans. $4.76. (Ol) 

162. If I pay $625 for 90 barrels of flour, at what price 
must I sell it per barrel to gain 7 per cent. ? 

Ans. $6.24J. (4.) 

163. What will an iron master receive for 94 tons, 17 cwt. 

3 quarters of iron, at $96 per ton, if he allow a deduction 
of 25 per cent, for cash payment? Ans.J^881.47. (3.) 

24*=:^ of 100, 17 cwt. 3 qrs=|J of a ton. 
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178 PROPORTION, 

164. If I buy 297 acres of western land for $3740, for how 
much must I sell 135 acres to clear 40 per cent.? 

Ans. $2380. (0.) 

165. A grocer sold 29 pounds of coffee for $5,075 making 
on the sale a profit of 25 per cent., what did the grocer pay 
for 60 pounds of this coffee ? Ans. $8.40. (0.) 

166. A merchant bought 10 tons of iron for $950, the 
freight and duties amounted to $145, and his own charges to 
$25, how must he sell it per pound to gain 20 per cent. ? 

'Ans. 6 cents. (0.) 

167. If 41 yards of broad cloth cost $17, what will 13? 
yards cost at the same rate ? Ans. $55.50. (0.) 

168. A trader having g of a cwt. of coffee sold ^ of it for 
$19,375, at what price per pound was it sold? 

Ans. 34A\ cents. (10.) 

169. 16,000 cubic feet of water were found to flow over a 
mill-dam in 1 hour, 23 minutes, 10 seconds, how much at 
that rate will flow over the dam in 3 days ? 

Ans. 831,102}g| cubic ft. 
In the above question the numbers of the dividend and 
divisor are all prime to each other, and our solution requires 
18 figures in the work, the common method will require 90. 

170. Tubes may be made of gold, weighing not more 
than j^2^ of a grain per foot ; what would be the weight of 
such a tube which would extend across the Atlantic ocean, 
from Boston to London, estimating the distance at 3000 miles? 

Ans. 1 lb. 8 oz. 6 dwt. 3^ grs. (4.) 

171. A man sold 345 pounds of beef, at 7? cents a pound, 
and received his pay in molasses, at 37^ cents a gallon ; how 
many gallons did he receive ? Ans. 69 gals. (0.) 

172. A trader bought 10 puncheons of rum for $800, 2 
puncheons were stove through accident, and he lost 28 gal- 
lons besides by leakage ; if he should sell the remainder so 
as to lose 8 per cent, on the whole first cost, for what «um 
can you buy 3 puncheons ? , Ans. $288. (0.) 

173. If 5 tons of hay will last 160 sheep 120 days, how 
long will it last 150 sheep ? Ans. 128 days. (0.) 

174. If 3.25 pounds of tabacco cost $0,975, what quan* 
tity can I purchase for $5.46? Ans. 18 J lbs, (3.) 

175. What is the value of 7 tons, 11 cwt. 3 quarters of 
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figs at $4.16 per cwt, allowing a dediiction of 14 pounds pet 
cwt. for boxes ? Ans. $552.37. (0.) 

176. In what time will $858 gain as much interest as 
$572 will gain in 13 months ? Ans. 8# months. (0.) 

177. If 6k pounds of rice cost 63 cents, and 18 pounds 
of rice are worth as much as 7 pounds of coffee, what are 
78 pounds of coffee worth ? Ans. $19.44. (0.) 

178. If 8| yards of cloth cost $33.30, what will 62 yards, 
2 quarters cost at the same rate ? Ans. $253. 12s . (6.) 

179. What will 43 pieces of cloth, each containing 40 
yards, come to at 62^ cents per yard ? Ans. $1075. (0.) 

180. How many yards of silk may be bought for $37.62, 
if I of a yard cost 66 cents? Ans. 42 yds. 3 qrs. (3.) 

181. If a ship sail 92^ miles in 9| hours, in how many 
hours would she sail 65j^ miles, at that rate ? 

Ans. 6j%\^ hours. (13.) 

182. If 3 pounds of sugar cost 25 cents, and 15 pounds 
of sugar are worth 8 pounds of coffee, how much will 96 
pounds of coffee cost ? Ans. $15. (0.) 

183. If 7 cwt. 1 quarter of sugar cost $64.96, what will 
be the price of 4 cwt. 2 quarters, at the same rate ? 

Ans. $40.32. (3.) 

184. How many yards of carpeting, 3 quarters of a yard 
wide, ^e sufficient to cover the floor of a room that is 18 
feet ^de and 60 feet long? Ans. 160 yds. (0.) 

18i If 6i yards of cloth cost $23, what will 9 yards, 3 
quarters cost, at that rate ? Ans. $34.50. (0.) 

186. If a man perform a journey in 22$ days, when the 
days are 12 hours long, how many days will it take him to 
perform the same journey when the days are 15 hours long, 
if his rate of travelling be the same ? Ans. 18 days. (0.) 

187. If 14J cwt. Be carried 200 miles for $32, how many 
pounds can I have carried 72 miles for the same money ? 

Ans. 4433^ pounds. (5.) 

188. A goldsmith sold a tankard for ^810 12s. at the rate 
of 5s. 4d. per ounce ; I demand the weight of it. 

Ans. 39 oz. 15 dwts. (3.) 

189. A gave B 5 cwt. of sugar, at 6 cents a pound, for a 
quantity of cinnamon, at $1.28 a pound ; how many pounds 
of cinnamon did A receive ? • Ans. 26 lbs. 4 oz. (3.) 
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190. If $783.42 gain $27.45 in 12.75 months, what prin- 
cipal will gain the same amount of interest in 15.3 months? 

Ans. $652.85. (0.) 
The common method will require 70 figures. 

191. If a man drink daily a dram which costs 6| cents, 
how much will he expend in this manner in 20 years of 
365^ days each ? Ans. $456.56|. (6.) 

192. If I invest $1250 in wood, at $4.25 a cord, and sell 
it at an average of $5.10 a cord, how much do I make hy 
the transaction ? Ans. $250, (0.^ 

193. Laid out £250 in cloth, at 30s. per yard, and after- 
wards finding it was damaged, sold it at 26s. 3d. per yard, 
how much did I lose ? Ans. £Sl 5s. (0.) 

194. What is the cost of 37 tons, 14 cwt. 2 quarters, 14 
pounds of hemp, at J^9 6s. 8d. per tout 

Ans. .83370 13s. 2d. (10.) 

195. E has flannel worth 50 cents a yard for ready money, 
but in trade he will charge 56 cents. H has muslin worth 
31 1 cents a yard in ready money, at what price ought thQ 
muslin to be rated in trade ? Ans. 35 cts. (O.) 

196. A bankrupt owes in all $26,789, and delivers np his 
whole property amounting to $11,739, how much does that 
creditor receive to whom he owes $1869 ? 

Ans. $819. (6.) 

197. If 3i times Si pounds of sugar cost Is times 1^ dol- 
lars, what will I of 5 of 12i pounds cost ? 

Ans. 37$ cents. (0.) 

198. If a mill grind 18} J bushels of com in one hour and 
18 minutes, in what time will it grind 690 bushels ? 

Ans. 48 hours. (0.) 

199. A merchant bought y^ of a company's stock, for 
$^,900, what would be the pnce of ^J of the stock, at the 
same rate ? Ans. $111 ,600. (0.) 

200. Iff of a yard of cloth cost ^/g, what will A' of a 
yard come to at the same rate ? Ans. 3s. 4d. (0.) 

201. A person having ^ of a sloop, sells # of his share for , 
d8319, what was the value of the whole sloop, at that rate ? ' 

de598 2s. 6d. (4.) 

202. A merchant sold 5f pieces of cloth, each containing 
24| yards, at $6t per yard, what did he get for the whole t 

Ans. $888. (0.) 



Digitized 



by Google 



PKOPO&TION. 181 

208. Bought a cask of wine, containing 126 gallons, at 40 
cents a gallon ; but by accident 18 gallons leaiced out ; at 
what price per gallon must the remainder be sold to gain 12^ 
per cent, on the whole first cost ? Ans. 625 cts. (0.) 

204. How much wine at $1.26 per gallon must I give for 
26,cwt, 2 quarters, 14 pounds of raisins, valued at $9.44.4 
per cwt. ? Ans. 199 gals. 2^J qts. (16.) 

To solve the above question in the ordinary way, and re- 
duce the fraction to its lowest terms, will require 151 figures, 
being 135 figures more than our solution requires. 

205. If a Spanish dollar weighs 17 pennyweights, 6 grains, 
what will be the weight of $480? Ans. 34 lbs. 6 oz. (0.) 

206. The circumference of the earth, measured on the 
equator, being 24,896.16 miles, what is the length of an arc 
bT 17' 45"? Ans. 3962.35065 miles. (20.) 

Here our solution requires 20 figures, the common method 
will require 155, making a difference of 135 figures. 

207. How much sugar at 8d. per pound must I give for 
20 cwt. of tobacco, at Jl3 per cwt. ? 

Ans. 16 cwt. 8 lbs. (3.) 

208. My tailor informs me it will take 10? square yards 
of cloth to make me a full suit of clothes. The cloth I am 
about to purchase is If yards wide, and on sponging it will 
shrink 5 per cent, in width and length ; how many yards of 
the above cloth must I purchase for my new suit ? 

Ans. OjJIj yds. 
Here 10^ yards=Y which 
we place at the head of the line. Solution. 
Now if ihe cloth were a yard ^^^v 

wide, then every yard in length 
would contain one square yard ; 
but being 1| yards wide, it will 
require le88 in length in the same 

ratio as the width is greater 1083)6560(6jg|5 Ans. 
than a yard, (that is in the ratio 
of 8 to 15.) This statement would give the proper quantity 
of cloth were there no other conditions ; but in consequence 
of its- shrinking 5 per cent, which is equal to -^^^ we perceive 
that 20 parts in length and width, before the cloth is sponged, 
will only be equal to 19 parts after ; hence we must increase 
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the quantity which the first part of our statement would give, 
'in the ratio of 20 to 19, hoth in length and width. 

The solution of the above question, as indicated in Green- 
leafs Key, page 130, will require three statements, which 
when worked out and the fractional part reduced to its lowest 
terms, 101 figures will be the smallest number which will 
complete the work; and unless the pupil is pretty ^kilful ia 
reducing the fraction, he may not get through much short of 
200 figures. In our solution it is unnecessary to make more 
than 8 figures. 



COMPOUND PROPORTION. 

1. If the wages of men for 14 days be W4, what will 
be the wages of 9 men for 1 1 days ? 

Here we say, $84 being the Solution, 

wages of 6 men, the wages of 9 ^ 

men must be more than $84 ; r ^A^ 

hence we place the 9 which is M 

greater than 6 on the right of 
the line, and (of course) 6 on the Ans. $99 
left. The statement, thus far, 

would give us the wages of 9 men, but it would be for the 
same time which 6 men require, to earn $84, that is, 14 
days, which would be too much, as we are required 'to find 
the wages for only 11 days, which will be less than the first 
part of the statement would give, in the ratio of 11 to 14; 
hence we place 11 on the right of the line, and 14 on the 
left, then 6 times 14 cancels the 84, and we have only to 
multiply 9 and 11 together for the answer. 

When the answer to a question depends upon several con- 
ditions, as in the last two examples, the process by which 
we efiect the solution is called Compound Proportion. 



9 
11 



itULE FOR CfOMPOUND PROPORTION. 

As in simple proportion, place on the right of a vertical 
line, that number which is of the same name or kind as the 
required answer ; then of the remaining numbers take any 
two that are of the same kind, and ascertain from the reading 
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of the question, whether an answer depending upon these 
alone would be greater or less titan the number first written, 
and place the greater or less on the right of the line accord- 
ingly, (as in simple proportion ;) then take any other two 
of the same kind, and again ascertain from the reading of the 
^luestion, whether an answer depending upon these alone 
.would bcwgreater or less than the number first written, and 
place' the greater or less of these numbers on the right of the 
line accordingly ; and so on ulitil all the numbers are stated, 
then proceed as in simple proportion. 

2. Suppose 4 men in 12 days can mow 48 acres of grass* 
how many acres ought 13 men to mow in 9 days ? 

Here you will at once per- 
ceive that 48 acres is of the same Acres, 
name as the required answer; ^ 
then of the remaining numbers, ^ 13 
first take the men, and pay no - Ap \ 9 
regard to the time ; and you will Ans. 117 acres, 
readily perceive that since 48 is 

the number of acres which 4 men can mow, 13 men should 
of course mow a greater number of acres ; therefore, you 
place the IS on the right of the line, and the 4 on the left ; 
in the next place take the days, and pay no attention to the 
number of men, and say if the mowing of 48 acres will 
afibrd labour for 12 days, the mowing of a less number of 
acres wiU afibrd labour for 9 days ; therefore, place 9, the 
less of these two numbers, on the right of the line ; then 
4 times 12 cancels the 48, and the product of 13 and 9 gives 
the a^swer. 

3. If 16 men receive $256 for 18 days' work, how much 
ought 27 men receive for 24 days ? 

In this solution, observe 9 and 
2 are factors of 18, the 9 we di- 
vide (mentally) into 27, and the 
2 into 24 ; the product of their 
quotients is 36 ; now to multiply 
36 and 16 together, multiply 16 
by each figure of 36; thus, 6 
times 16 are 96, put down 6 and 
carry 9, then 3 times 16 are 48, and 9 are 57 This could have 
been done very conveniently without writing either 16 or 36. 
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The pupil who adopts the course, of making his solutions 
to as great an extent as possible, a purely mental opera- 
tion, will make much greater progress than by solving his 
question by the mere mechanical process of making figures, 
whilst at the same time he will thus strengthen his memory 
and develop the reasoning powers of his mind more in one 
day than would result from the common method»of pursu- 
ing the study of this science in a week. 

The solution of the following question will be found in 
Professor Vogdes' Arithmetic, page 148, it will be observed 
that he makes use of the cancelling process. We wDl place 
his statement and solution on the << left hand, and our own on 
the right." 

4. If £50 in /^ of a year gain £2 5s, Id. 2|qrs. in what 
time will ^13^ gain J^l j^ ? 
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Here you will perceive that 96 figures are used in the 
work, (of Vogdes' solution.) 

Notwithstanding the application 

Of the process of cancellation, 

Whilst in our solution there are none ; 

The statement's made, and the work is done. 

6. If 18 men can build 24 rods of wall in 16 days, how 
many men should be employed to build 72 rods of the same 
kind of wall in 12 days? 

18 men 

rods fijit^ rods 

days yi^/i0 days 

Ans. 72 rods. 

6. If the use of #100 for 90 days be worth $1.50, what 
will the use of $78 for 85 days be worth? 

Here 8 measures the 9, then 
you say, 3 times 2 or 6, mea- ^$ ^ 

sures 78, and you have 13 to days 100 f$ 
multiply 85 by, and as there ^j 85 d ays 

are 3 ciphers on the left of the Ans. $1,105 
line, you point off 3 in the pro- 
duct, and the true result is obtained without the least neces- 
sity of writing a single figurey»except those in the statement 
and answer. 

7. If a class of 25 girls perform 1750 examples in Arith- 
metic in 16 hours, how many similar examples may a class 
of 30 girls perform in 18 hours ? 

Ans. 2520 examples. (0.) 
^ 8. If a man travel 217 miles in 7 days, travelling 6 hours 
a day, how many miles will he travel at that rate, in 9 days, 
if he travel 11 hours a day? Ans. 51 li miles. (4.) 

9. If 19 students spend $551 in 29 weeks, how much at 
that rate, would 48 students spend in 16 weeks ? 

Ans. $768. (0.) 

10. If 17 persons drink 23 1 gallons of beer in 3i weeks, 
how much, at the same rate, will 35 persons drink in 8 weeks? 

Ans. 112 gallons. (0.) 

Q * 
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' 11. If 129 loads of hay be carried 39 miles for $559, how 
much should be paid at the same rate, for the carriage of 47 
loads 27 miles ? Ans. $141. (0.) 

12. If the interest of $347 for 3J years be $72.87, what 
will be the interest at that rate, on $587 for 2$ years t 

Ans. $80.55. (0.) 

13. If the carriage of 60 cwt. 20 miles cost $14.50, what 
weight can I have carried 30 miles for $5/^ ? 

Ans. 15 cwt. (0.) 

14. If 4h pounds of thread make 13$ yards of linen, 3 
quarters wide, how many pounds will be required to make 
81 yards, 5 quarters wide ? Ans. 45 lbs. (0.) 

15. If it requires 750 tiles each 16 inches long and 12i 
inches wide to pave a gentleman's yard, how many tiles, 
each 15 inches long and 8 inches wide would pave the same 
yard? Ans. 1250 tiles. (0.) 

16. If 35 men can mow 208 acres, 1 rood, 24 perches of 
grass in 24 days, how many men can mow 260 acres, ^ 
jTOods, in 25 days ? Ans. 42 men. (0.) 

17. How many days of 8^ hours each, will 42 men re* 
quire to build a wall 98i feet long, 8 feet high, and 2f feet 
thick, if 63 men can build a wall 45 1 feet long 6^^ feet high 
and Si feet thick, in 68 days of 11; hours each? 

Ans. 297 days. (0.) 
Here 68 days is the term of 
the same name as the required 
answer ; then to state the other 
terms we say, in the first place, 
68 is the number of days of IH 
hours long, required to build a 
wall, and it will require a greater 
number of days of 85 hours long, 
(to build a wall,) therefore we 
place the greater of these two 
numbers on the right of the line. 
Secondly, 68 is the number of 
days required for 63 men to build 
a wall, and a longer time will 
be required for 42 men to build a wall, therefore we plac^ 
the greater of these two numbers on the right of the line. 
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Thirdly, 68 is the number of days required to build a wall 
451 feet long, and a greater number of days will be required 
to build a wall 98| feet long, therefore we place the greater 
of these two numbers on the right of the line. Fourthly, 6^ 
is the number of days required to build a wall 6rpj^ feet 
high, and a greater number of days will be required to build 
a wall 8 feet high, therefore we place the greater of thesfi 
two numbers on the right of tlie line. Lastly, 68 is the num- 
ber of days required to build a wall 3^ feet thick, and a less 
number of days will be required to build a wall 2| feet thick, 
therefore we place the less of these two numbers on the right 
of the line. 

Now, in the solution we say, 17 into 34, twice, (though 
we do not write down the 1$,) but multiply the 68 by it, and 
the product will concel 136 on the other side of the line, 
then 79 into 395, 5 times, this 5 we do not write down, but 
multiply the 8 by it, and the product cancels the product of 
4 and 10 on the other side, next cancel a 3 on both sides ; 
then 4 into 12, 3 times, by which 3 multiply the 2, and say^ 
6 into 42, 7 times, 7 into 63, 9 times, (mentally,) then the 
product 0^9, 11, and the remaining 3 (performed mentally) 
will give 297, the answer. 

18. If a footman perform a journey of 177 miles, in 12 
days, when the days are 12 hours long, in how many days 
travelling at the same rate, 16 hours a day, would he ac- 
complish a journey of 1003 miles? Ans. 51 days. (6.) 

19. If a pile of stones I65 feet long and 45 feet wide cost 
$2.75, what will another pile of the same height, 132 feet 
long and 22^ feet wide of the same quality cost ? 

Ans. $110. (0.) 

20. If 4 pounds of cotton make 11 yards of cloth 7 quar- 
ters wide, how many pounds will it take to make 462 yards 
6 quarters wide? Ans. 144 lbs. (0.) 

21. If 3 men receive £S^j^ for 19^ days' work, how much 
should 20 men receive for 100^ days ? 

Ans. ^305 Os. S^e^d. ri2.) 

22. If 16 compositors set 150 pages of types, eacn page 
consisting of 48 lines, and each line 50 letters, in 3 days of 
10 hours, how many compositors will be required to set 600 
pages of 72 lines each, and 45 letters in each line, in 6 days 
of 8 hours each ? Ans. 45 compositors. (0.) 
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28. A cistern 17^ feet in length, lOi feet in breadth, and 
13 feet deep, holds 546 barrels of water, how many barrels 
will fill a cistern that is 16 feet long, 7 feet broad, and 15 
feet deep ? Ans. 384 barrels. (0.) 

24. If a stream of water running into a pond of 190 acres 
will raise the pond 10 inches in 12 hours, how much would 
a pond of 57 acres be raised by the same stream in 8 hours? 

Ans. 22| inches. (0.) 

26. If 15 weavers by working 10 hours a day for 12 days 
can make 250 yards of cloth, how many must work 9 hours 
a day at the same mte f(Hr 15 days to make 607^ yards ? 

Ans. 27 men. (3.) 

26. If 248 men in 5| days of 11 hours each, dig a trench 
of 7 degrees of hardness, 232^ yards long, 3f yards wide^ 
and 2| deep, in how many days of 9 hours each will 24 
men dig a trench of 4 degrees of hardness, 337s yards long, 
5| wide, and 3i deep? Ans. 132 days. (OX 

27. If 36 m^i in 127^ days of 13^ hours dig a trencn 33| 
yards long, 10^ feet deep, and 15 1 feet wide, how many men 
in 7f days of 12 A hours will dig a similar trench 82y^ 
yards long, 7f feet deep, and 10 feet wide ? 

Ans. 740 men. (0.) 

28. If 10 cows eat 7J tons of hay in 14 weeks, how many 
cows at the same rate, will eat 22t tons in 28 weeks ? 

Ans. 15 cows. (0.) 

29. If 3 pounds of yam make 9 yards of cloth 5 quarters 
wide, how many pounds will be required to make a piece of 
doth 45 yards long and 4 quarters wide ? 

Ans. 12 lbs. (0.) 

30. If 29 men can cut 87 cords of wood in 3 days, when 
the days are 15 hours long, how many men, working at the 
same rate, will cut 462 cords in 14 days of 1 1 hours each ? 

Ans. 45 men. (0.) 

31. If $625 in 16 months gain $37.50 interest, how 
much will $400 gain in 5 years and 4 months ? 

Ans. $96. (0.) 

32. How many stones 1| feet long, -f of a foot wide, and f 
of a foot thick are equal in weight to 50 stones of the sam« 
quality 3j feet long, 2i feet wide, and 1| feet thick? 

Ans. 571 f stones. (0.) 
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83. When 12 oxen graze 16 J acres in 20 days, hovr 
much of the like pasture will serve 24 such cattle 100 days! 

Ans. 1621 acres. (0.) 

34. How many pieces of patch-work 4 inches long and 3 
inches wide, will make a quilt 8 feet 6 inches long and 7 
feet 10 inches wide ? Ans. 799 pieces. (0.) 

35. If $971.25 worth of provisions will serve 25 men 36 
weeks, how much will serve 59 men 17 weeks at the same 
rate? Ans. $1113.33. (4.) 

36. If 6915 men, hy working 14 hours in the day, can 
make a railroad from Philadelphia to Pittsburg in 108 days, 
how many men ought to do the same in 945 days, by work-» 
ing 12 hours in the day ? Ans. 922 men. (3.) 

37. If 7 bars of iron, each 4 feet long, 3 inches wide, and 
2 inches thick, weigh 546 pounds, what will 13 bars, each 
6 feet long, 4 inches wide, and 3 inches thick weigh ? 

Ans. 3042 lbs. (0.) 

38. A garrison of 400 men had a supply of provisions for 
34 weeks, each receiving 35 ounces a day, at the end of 20 
weeks, 50 of the men were killed in an assault, what quann 
tity of food can each of the remaining men receive a day, sa 
that the provisions may last 28 weeks beyond the time first 
specified? Ans. 13^ oz. (0.) 

39. If 96 plank, 15 feet 6 inches Jong, and 14 inches wide, 
will fioor a certain hall, how many will it take if the plank 
are only 1 1. feet, 4 inches long, and 9 inches wide ? 

Ans. 204y^ plank. (4.) 

40. If the transportation of 2000 pounds 47 miles cost 
$10, what must be paid at the same rate for the transporta<* 
tion of 726U pounds 60 miles? Ans. $46.35. (3.) 

41. If 260 stones, 15 inches long and 10 wide, will pave 
30 square yards, how many stones, 25 inches long and 18 
wide, will pave 72 square yards ? Ans. 208 stones. (Q.) 

42. If the freight of 9 hogsheads of sugar, each weighing 
12i cwt. for 20 miles, cost $18, what must be paid for the 

' freight of 50 hogsheads, each weighing 2^ cwt. 125 miles ? 

Ans. $125. (0.) 

43. If a canal, 1500 yards long, 8 yards wide, and 3 yards 
deep, be dug in 30 days of 12$ hours each, by 280 men, 
how many men, working at the ^me rate, would be required 
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to dig another canal 7i miles long, 5 yards wide, and ^ yards 
deep, in 126 days of 10 hours each ? 

Ans. 385 men. (2.) 

44. If the expenses of 9 horses for oats be $45 for 4} 
months, when the price of oats is 36f cents per bushel, how 

many horses will,, at that rate, consume the value of $216 ia ' 

6 months, when oats is 83 cents per bushel ? 

^ns.v36 hors^. (6.) , 

45. If 19 men eat $2,21 worth of bread in 18 days, when^ 
tibe price of wheat is 85 cents per bash^f^qwii^eny. days 
will 63 men require to eat $2.73 wpr^ of bread, wiien^ wheat 
is sold at 95 cents per bushel? Ans. 6,d*y8: {0*) 

46. If a regiment of soldiers, coifsisting of 864 'men^cai^ 
eat 351 barrels of iourin 13 t|M>nthi?^ .hftw many foldiers 
wMl eat 1464 barrels in 8 months, at the same ^te.?. . : -• 

Ans* 5856; men. (0^) j 

47. If the freight of 3 packages, each 9$ feet long,' 6 feet 
wide, and 4 feet deep, be $23.75 for the distance of 45 miles, 
what must be paid at that rate for 4 packages, each 7^ fee^ 
long, 5 feet wide, and 3 : feet deep, the distance being 72 
miles? Ans. $25. (0.) 

48. If $157.50 in 16 months gain $12.60 interest, in wha| 
time will 1^93.75 gain $11.75 interest, at the same rate ? 

* Ans. 8 months. (0.) 

. 49. If 7 compositors in 16 days of 12 hours each, cao 
compose a work of 14 sheets of 24 pages in each sheet, 44 
lines in a page, and 40 letters in a line, in how many days 
of 10 hours each, may 9 compositors compose a volume to 
be printed on the same letter, consisting of 30 sheets, 18 
pages in each sheet, 48 lines in a page, and 55 letters in ^ 
line ? Ans. 36 tQ mpooi l ar s i (0.) ^^^M.^^p^^ 

50. If 200 pounds be carried 40 miles for 40 cents, how jf 
far may 20,200 pounds be carried for $60.60 ? ^ 

Ans. 60 miles. (0.) 

61. How many bricks 9 inches long, 45 inches wide, and , 
2 inches thick, will build a wall 6 feet high and 13^ inches * 

thick, around a yard, each side of which will measure 280 
feet, on the outside of the wall. 

Ans. 160,632 bricks. (0.) 

62. K 29 men can reap 116 acres of wheat in 8 daysy 
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Solation. 
stones. 
1 



liow nfiany men should be employed to reap 96 acres in 12 
days ? Ans. 16 men. (0.) 

53. A man paid $3.90 for the use of $80 for 9 months, 
how much at that rate should he pay for $375 for 16 months? 

Ans. $32.50. (0.) 

64. A yard, 24 feet 6 inches, by 17 feet 4 inches, is to be 
paved with stones 26 inches square, how many stones are 
necessary for die purpose ?- Ans. 78 stones. (0.) 

• Here we say, one stone is the 
term of the same, name as the re- 
quired answer ; then since it re- 

. quires one stone to pave a space 
of 28 inches in length, to pave a 
space 24 feet 6 inches (=^/ feet) 

. in length will require more than 
one stpne, therefore we place the 
greater of these two numbers on 
the right of the line. Again, since one stone wUl. pave a 
space but 28 inches (=| feet) in width, a greater number 
will be required to pave a space 17 feet 4 inches (=*/ feet) 
in width ; therefore, we place the greater of these two num- 
bers on the right of the line. 

65. Suppose the average width of a river to be 1760 feet, 
its depth 6 feet, and that the rate of its current is uniformly 
3 miles an hour, in what time would a cistern, 2 miles in 
length, width, and depth, be filled by the river flowing into it ? 

Ans. 293 days, 8 hours. (0.) 






Ans. 



78 stones. 



Miles JL 



1 hour 
^ miles 



Am^m 



1760 

H, 

Ans. 293 days, 8 hours. 

There being 1760 yards in a mile, the 3 is to express it in 
feet, and the 2 to give the number of feet in 2 miles. 
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66. If 61 yards of cloOi ]| yards wide cost $25.50, what 

should be paid for 17i yards of the same quality of cloth 1^ 
yards wide ? Ans. $47.22f . (0.) 

. 57. A wall to be built to the height of 27 feet, has been 
raised 9 feet by 12 men in 6 days, how many men must be 
employed to finish it in 4 days ? Ans. 36 men. (0.) 

58. If the freight of 9 hogsheads of sugar, weighing each 
12 cwt. for 20 leagues, cost j827, what must be paid at the 
same rate, for the freight of 50 boxes, each weighing 2i cwt. 
for 120 leagues ? Ans. jei87 10s. (0.) 

59. A pile of wood 8 feet long, 4 feet wide, and 4 foet 
high, contains a cord, what is a pile 37 feet 6 inches long, 8 
feet 4 inches high, and 3 feet 9 inches wide, worth at the rate 
of $2.56 a cord ? Ans. $23.43|. (4.) 

Solution. 

m 






25 
15 



Ans. 



93^ 
$23.43f 



60. A company of 75 men are to be clothed, each suit is 
to contain 3| yards of cloth 6 quarters wide, and to be lined 
with flannel | of a yard wide, how many yards of flannel 
will be required ? Ans. 585 yds. (0.) 



Solution. 


^ 


13 


1 


n 


% 


3 


^ 


^ 


Ans 


. 585 



61. A merchant bought a number of pieces of cloth, each 
piece containing 129|;j^ yards, at the rate of $7.00 for 5 yards^ 
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and sold the same at the rate of ♦11.00 for 7 yards, and 
gained $200, how many pieces did he buy ? 

Ans. 9 pieces. (0.) * 

62. If a cellar 22.5 feet long, 17.3 feet wide, and 10.25 
feet deep, be dug in 2.5 days, by 6 men, working 12.3 hours 
per day, how many days of 8.2 hours, would 9 men require 
at that rate, to _dig another which will measure 56.25 feet 
long, 25.95 feet wide, and 16.4 feet deep ? 

Ans. 15 days. (0.) 

63. If the interest of $76.48 for 1.25 years, be $5,736, 
what will be the interest of $2576.8 for 2.75 years, at the 
same rate? Ans. $425,172. (0.) 

The solution of the above question will be found in Enoch 
Lewis' Arithmetic, page 120, and though much abridged by 
cancelling, yet the completion of the solution will require 112 
figures in the work, independent of those in the statement 
and answer. Our solution requires none in the work. 

64. If a piece of cloth 28.75 yards long, and 1.5 yards 
wide, cost $129,375, what will be the price of another piece 
of the same quality of 43.125 yards in length, and 1.2 yards 
wide? Ans. $155.25. (0.) 

65. If a man travel 273 miles in 13 days, travelling only 
7 hours a day, how many miles will he travel at the same 
rate in 23 days, if he travel 9 hours a day ? 

Ans. 621 miles. (0.) 

66. 354 men are to be clothed, each suit to contain 3| 
yards of cloth that is li yards wide, and to be lined with 
hoUand, which is 3 quarters of a yard wide, how many 
yards of holland will be required? Ans. 221 2$ yds. (0.) 

67. If a pile- of wood 74 feet long, 11 feet wide, and 9 
feet high, be worth $343.75, what is a pile of the same qua- 
lity of wood 45 feet long, I85 feet wide, and 8 feet high 
worth? Ans. $312.50. (3.) 

68. If a load of hay IO5 feet long, 6 feet wide, and 8 feet 
high be sold for $15.75, what must you pay for a load 10 
feet long, 4 feet wide, and 6 feet high, at the same rate ? 

Ans. $7.50. (0.) 

69. If 27 compositors set 300 pages of 40 lines, with 35 
letters in a line, in 3$ days by working 8 hours a day, how 
many pages of 60 lines and 50 letters in a line will 33 com- 

R 
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positors set in 11 days, at the same rate, if they work 9 hours 
a day ? Ans. 605 pages. (0.) 

70. If 13 barrels of flour, at 8 cents a pound cost $76.44, 
what will 27 barrels cost, at 2| cents a pound ? 

Ans. $145.53. (3.) ' 

71. If a pile of wood 31$ feet long, 91 feet high, and 7; 
feet wide cost $101.50, what must be the length of a pile V 
feet high and 6| feet wide to be worth $97.87^ at the same 
rate ? Ans. "ii^-^ feet long. (0.) 

72. If a man perform a journey of 286 miles, in 13 days, 
by travelling 14 hours in the day, in what time at the same 
rate of travelling, can he perform a journey of 495 miles, by 
travelling 15 hours in the day? Ans. 21 days. (0.) 

73. 1200 men besieged in a town, have provisions for 5 
weeks, allowing each man 16 ounces a day, if they are re^ 
inforced by 400 men and no relief can be offered till the end 
of 8 weeks, how many ounces must be given daily to each 
man? Ans. 7$ ounces. (0.) 

74. If 145 men can build a wall 360 feet long, 32 feet high» 
and 2 feet 9 inches thick in 27 days, by working 12 hours iu 
the day, how many men, working at the same rate, can build a 
wall 495 feet long, 24 feet high, and 3 feet 4 inches thick, in 
25 days, working 9 hours a day ? Ans. 261 men. (0.) 

75. If 248 men in 5 days of 11 hours each, can dig a trenob 
230 yards long, 3 yards wide, and 2 yards deep, in how 
many days of 9 hours each, will 24 men dig a trench 420 
yards long, 5 yards wide, and 3 yards deep ? 

Ans. 2882VT days. (20.) 
The solution of the above question, as given by Adams^ 
Emerson, and others, requires to complete the work, not less 
than 126 figures; our solution requires but 20, making a dif« 
ferencc of 106 figures. 

76. If 7i ounces of bread be bought for 4|d. when com 
is 48. 2d. per bushel, what weight of bread may be bought 
for Is. 2d. when the price per bushel is 5s. 6d. ? 

Ans. 16J|foz. (10.) 
Greenleaf's solution of this question (by cancelling) re- 
quires 45 figures in the work ; ours 10. 

77. What will 12 hogsheads of sugar cost, at $5| per cwt« 
each hogshead, weighing 6 cwt 2 quarters, 12 poundd, if a 
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Ans 


. $370. (< 


Solution. 


9 


i> 


4$ 


n 


185 




^ft 


t 





Ans. $370 


Solution. 


$ 




^■n 


5* 


15 




25 


n 


25 


Ans. 


1125 


$140.62i 



deduction of 16 pounds on Ute hundred weight be made for 
(iasks and waste ? Ans. $370. (0.) 

Explanation, — 16 pounds be- 
mg 4 °^ ^ cwt., the whole price 
will be but f of what it would be, 
if no deduction were made. 

78. What will 25 barrels of 
potash, each weighing 1 cwt. 3 
quarters, 14 pounds, cost at $3.36 
per cwt. if a deduction of 12 lbs. 
on the cwt. be allowed? 

Ans. $140.62^. (4.) 
Here observe 12 pounds is 
■^Q of a hundred weight, there- 
fore the whole cost will be but 
1 1 of what it would have been 
if no reduction had been made. 

79. Required the value of 
16 hogsheads of tobacco, each 
weighing 16 cwt. 3 quarters, 16 
pounds, at $28 per cwt. allowing a deduction of 7 pounds 
per cwt. ? Ans. $66.75. (0.) 

80. What will 237 cwt. 3 quarters, 16 pounds of sugar 
amount to, at $8.50 per cwt. if a deduction of 8 pounds on 
the cwt. be aUowed? Ans. $1877.65/g«5. (28.) 

81. What is the value of 4 hogsheads of sugary each 
weighing 12 cwt 1 quarter, 14 pounds, at $12.20 per cwt., 
allowing a deduction of 12 pounds on the cwt. ? 

Ans. $539.19^j. (17.) 

82. Sold 12 butts of currants, each weighing 7 cwt. 1 
quarter, 10. pounds gross ; if a deduction of 16 pounds per 
cwt. be aUowed, what will the whole amount to, at the rate 
of $9.20 per cwt. \ Ans. $694.60|^. (17.) 

Chross weight, is the whole weight of merchandise or goods 
with the dust and dross, hogshead, box, chest, bag, &;c., in 
which they are contained. 

Tare is an allowance made to the buyer for the weight of 
the hogshead, box, &c., which is either so much per box, 
&c., or so much per cwt., or so much on the whole. 

Ttet is an allowance of 4 pounds on every 104 pounds 
for dust, waste, &c. 
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- If the tare be subtracted from the gross, the remainder is 
sometimes called suttle, and when the tret is subtracted from 
the sutde, the remainder is called neat or net weight, some- 
times tare only is allowed, the remainder is then called neat or 
net weight, or net weight is what remains after all allowances 
are made. 

83. What is the value of 56 cwt. quartersi, 26 pounds 
gross, tare 110 pounds in all, tret 4 pounds per 104, at $7.16 
per cwt. t 

We will solve this question in the ordinary way and con- 
trast our' own solution therewith. 

Common method, 
cwt qr. lbs. 

56 36 
_4 

224 qrs. ^ 

28 



1818 
448 

6298^1bs. gross 
110 tare 
26)6188 sutde 
52 

Ti8 
78 
208 
208 




2148 
3580 



37948 
380:37l 



6188 
238 tret 



28)5950 lbs. net 

56 4)212 qrs.— 14 lbs. 

"35 53 14 

28 
70 
56 
14 

Our solution. 






25 
179 



3(M3 



Ans. 



$380.37^ Ans. 
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The learner need have no difficulty in nnderdtanding our 
solution ; observe that the tare 11 pounds, is 2 pounds ks* 
than 1 cwt., or is equal to 3 quarters, 26 pounds, henee wa 
have only to take 3 quarters from 56 cwt. (mentallyj and we 
have *|i cwt., then ihe tret being ^V P^'^ ^^ *^® weight after 
the tare is deducted, we diminish the price, which the firsl 
part of our statement would give, in the ratio of 25 to 26. 

In the solution observe that 13 will measure 26 and 221 « 
the quotient being 2 and 17, which we do not write, but 
multiply 179 (the quotient of 716 by 4) by 17, and our pro- 
duct is 3043, now we have 25 yet on the right of the line to 
multiply by, and 2 on the left for a divisor, but we always 
use the short method of multiplying by 25, (that is, annex 
two ciphers and divide by 4,) but in this case we divide by 
8, which is equivalent to multiplying by 25 and dividing the 
product by 2. 

Remark, — ^There is no necesmty for the special rules fot 
the solution of questions in Tare and Tret, Loss and Gain, 
Barter, Interest, Discount, &;c., which we find in the Arith- 
metics generally used in our schools. 

- If the pupil has learned the proper exercises of his reasom 
ing faculties, he will ascertain g^ierally without much assist* 
anee from the teacher what is required, as the answer to a 
question, and will make his statement and solution accord- 
ingly- 

84. What is the value of 8 hogsheads of sugar, at 728, 
6d. per cwt., each hogshead weighing 8 cwt. 3 quarters, 7 
pounds, if a deduction of 12 pounds per cwt. be allowed ? 

Ans. £228 3s. 7d. l^qrs. (32.) 

85. What is the value of 14 tierces of rice, each contain- 
ing 5 cwt. I quarter, 12 pounds gross, tare 14 pounds per 
cwt., and tret 4 pounds per 104 pounds, at $4.94 per cwt. ? 

Ans. #311.711. (12.) 
. 86 What is ^e value of 3 tierces of rice, each weighing 
14 cwt. 2 quarters, 14 pounds gross, tare 10 pounds per cwt, 
at $5.36 per cwt. ? Ans. $214.17!g. (18.) 

' 87. What is the value of 68 barrels of figs, each weighing 
126 pounds gross, tare 12 pounds per cwt. at $7.25 per cwt< 

Ans. $495.20/g. (25.) 
88* Purchased in London, 16 cwt. of tea, at £28 steiiing 



Digitized 



by Google 



198 COHFOUHP PBOPOATIONt 

per cwt. net wieight, tare 12 pounds per cwt., how mOch itiust 
I receive in federal mo^ey for the whole quantity to realize 
a profit of 12 per cent. ? 

Ans. «1991.1U. (6.) {£9^$4D.) 

89. If I purchase 8 hogsheads of sugar, each weighing 8 
cwt. 3 quarters, at $9 per cwt. net, being allowed 12 pounds 
per cwt. for tare, for how much must I sell the whole to gain 
30 per cent. ? Ans. $731.26. (3.) 

90. A ship's crew of 300 men were so supplied with pro- 
visions for 12 months, that each man was allowed 30 ounces 
a day, but after having been 6 months on their voyage, they 
find it will take 9 months more to finish it, and 50 of their 
number have be^n lost, it is required to find the daily allow- 
ance of each man during the last 9 months ? 

4ns. 24 oz. (0.) 

91. If I buy 8 pieces of cloth, each containing 15 yards, 
at 62i cents per yard, for how much must I sell the whole 
in order to gain 33 per cent. ? Ans. $99.75. (3.) 

92. A sold to B 20 hogsheads of molasses, at a loss of 74 
per cent. B sold the same to C and gained 20 per cent. C 
then sold the whole to D for $666, and thereby gained 12i 
per cent. ; how much did A give per hogshead for it ? 

Ans. $26.66». (3.) 
In making this statement, we 
reason thus ; since C by selling Solution, 

the whole for $666, gained 12| 
per cent, (which was i of what 
it cost him,) he sold it for 9 parts, p 

whereas he bought it for 8, we " 

therefore put the 8 on the right A* 

of the line,, and we have the state- p0 160 

ment of the cost price to C ; next Ans. $26.66| 
we perceive that B sold to C, 

so as to gain 20 per cent, (which was J) of what it cost ; he 
sold it, therefore, for 6 parts, whereas it cost him but 5, 
hence we place the 5 on the right of the line, and the state- 
ment thus far will give the cost price to B. Now we per- 
ceive that A sold to B.^^ a loss of 7i per cent., which was 
^^ of what it cost him, he therefore sold it for 37 parts, 
whereas it cost him 40 parts, hence we place the 40 on the 
right of the line. 



8 
5 
40 
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Solution. 

i 1 

^0 ? 



40.7 



©3. What will the plastering of a room 98 feet 8 inches 
in compass, and 8 feet 3 inches high, come to at 26 cents 
per square yard, allowing a deduction of y^ for doors and 
windows? Ans. $20.36. (3.) 

Here you may say, 26 cents or 
i of a dollar wiU pay for plaster- 
ing a space 3 feet in length, and 
more will be required to pay for 
plastering a space 98 feet 8 
inchessB^g} feet in length, and 
again i of a dollar will pay for 
plastering a space 3 feet in width, 
and more will be required to pay 
for plastering a space 8 feet 3 aoTi^q^ 

inches=: Y ^®®* ^ width. $20.35 

94. A wall was to be built 700 yards long, in 29 days ; 
after 12 men had been employed on it during 11 days, it 
was found they had built only 220 yards ; how many more 
men must be put on to finish it in the given time ? 

Men. 
;i;^048 

16—12=4 more men. 

95. If 2i yards of cloth If yards wide cost -e3|, what is 
the value of 38i yards, 2 yards wide ? 

Ans. ^76 10s. (0.) 

96. If I of a yard of cloth, { yards wide, cost j£f , what is 
the value, at the same rate, of | of a yard 1| yards wide ? 

Ans. 133. 4d. (0.) 

97. If $100 in 12 months gain $8 interest, what sum, at 
that rate, will gain $8.60 interest in 6 months ? 

Ans. $258. (0.) 

98. How many plank, 15 feet long and 15 inches wide, 
will floor a barn that is 62 feet 6 inches long, and 37 feet 6 
inches wide ? Ans. 126 plank. (0.) 

' 99. A cubic foot of air weighs \\ oz., how many pounds 
of air does a room contain which is 16 feet long, 14 feet 
wide, and 10 feet high ? 
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1 


A0 


1 


A^ 


1 


/»f> 


40 




Ans. 


175 lbs, 



100. A has 608 yards of cloth, at 14s. per yard, for which 
B is to give him dS125 12s. in money, artd 85 cwt. 2 quar- 
ters, 24 pounds of beeswax ; at how much is the beeswax 
valued per cwt. ? Ans. £B 10s. (0.) 

101. If 12 ounces of wool make 2i yards of cloth, mat is 
6 quarters wide, how many pounds would make 1 50 yards, 
4 quarters wide ? Ans. 30 lbs. (0.) 

102. If 21 cows eat 9^ tons of hay in 15 weeks, how 
many cows, at that rate, will eat 82 tons in 45 weeks ? 

Ans. 24 cows. (0.) 

103. A m^n sold a house for $255.85, which was only -^j 
of what it cost him ; wfien he bought it, he paid for it with 
wood at $2.75 per cord, how many cords did he give 1 

Ans. 146 J cords. (3.) 

104. A man sold 19 cows for ^197.60, by which he lost 

?^ of what they cost him ; for how much a head should ho 
lave sold them to gain on the first cost 20 per cent. ? 

Ans. $16.32, (3.) 

105. A merchant received from Lisbon, 180 casks of rai- 
sins, each containing 80| pounds, which cost him $218 a 
cask ; at what price per cwt. must he sell them to gain 25 
percent.? Ans. $3.7t-j^g. (6.) 

106. If I purchase 13 cwt. of coffee, at 121 cents a pound, 
at what price per pound must I sell it to gain $80.08 on the 
whole ? Ans. 18 cents. (6.) 



4 m 

55 cents gained per pound, 
which being added to the cost,12i ct8.=:l8 ctir. 
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107. If M cwt. be carried 36 miles for $3.60, how many 
pounds can I have carried 28 miles for $2.80 ? 

Ans. 5I8| lbs. (0.) 

MISCELLANEOUS QUESTIONS. 

1. A merchant imported from England, 847 ells of cloth, 
at 7s. 6d. per ell. The commission and duty amounted to 
40 per cent, exchange 10 per cent, after paying these ex- 
penses, in addition to the first cost of the cloth, for how much 
per yard must he sell his cloth (in federal money) to gain 12^ 
per cent. Ans. $2.31. (O.J 

2. Bought 27 bags of ginger, each weighing^gross 84| 
pounds, tare If pound per bag, tret 4 pounds per 104, what 
does the whole net weight amount to at 85 d. per pound ? 

Ans. ^676 13s. 2f f J. (56.) 

3. If I buy a quantity of goods in London, for $500, and 
pay $165 for transportation aiid duty, for how much must I 
sell them in Philadelphia, to gain 24 per cent. ? 

Ans. $824.60. (5.) 

4. A younger brother received ^1560, which was just y'^^ 
of his elder brother's share, and 51 times the elder brother's 
fortune was | of all the father was worth ; what was the 
value of his whole estate? Ans. ^£19165 14s. 3fd. (5^) 

5. A merchant has 1260 yards of canvass, worth 8| cents 
a yard, which he wishes to trade for muslin, at 6J cents a 
yard ; how many yards of muslin should he receive ? 

Ans. 1764 yds. (0.) 

6. A fox starts 80 yards before a grayhound, and is not per- 
ceived by him till he has been up 45 seconds, he scuds away 
at the rate of 9 miles an hour, and the hound pursues him 
at the rate of 18 miles an hour, how far must the hound run 
to overtake the fox ? ^ 

The following solution of the above question, we take 
from a little work called " The Plain Calculator," by Lewis 
Joerries, Professor of Mathematics, from Prussia. To Mr. 
Joerries' work we are indebted for the idea of using the ver- 
tical line, as well as for several useful properties of numbers. 

In common with all others whose works we have consulted, 
(and they are not a few,) Mr. Joerries appears to think it 
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essential tfiat seTeral statements should be inade> and remits 
obtained to satisfy various intermediate eonditions of th0 
question, in order to arrive at the final result in the solution 
of problems of this kind. 
His first statement and solution are as follows : 



Statement 




45 seconds 


60 


1 minute 


60 


1 hour 


1 


9 miles 


1 


1760 yards. 



Solution. 



fi ^^Jt^ ^^ 22 



198 
80 



Ans. 



Total advance before the houna starts 278 yards. 

The next process is to ascertain in how many seconds the 
hound will gain 278 yards. 



yards 1760 
9 
1 
1 



Statement Solution. 

278 yards U fi^ ^ %WW 



1 

1 

60 

60 



11 



139 



00^5 



695 



63/, 



Firmlly, to ascertain how many yards the hound will run 
in 63^ seconds. 



Statement. ^ 

- 63 y\ seconds 
yards 60 1 minute 
60 1 hour 
1 18 miles 
1 1760 yards. 



Solution. 



11 

4 60 
12 60 

Ans. 



695 139 

18 3 

1760 44 

556 yards. 



Now we give our solution. 

We also ascertain what 
distance the fox runs in 45 
seconds, but it is certainly 
unnecessary to make a state- 
ment for this purpose, 45 
seconds being g^ of an hour, and ^ of 1760 yards being 2d 



Thus, 

yardfl. 

1278 
miles 01 yi^ miles 
Ans. 656^yards. 
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yank, and 9 times 22 yaTdscacl98 yzrda=:^ of miles, to 

which we add the 80 yards, and we have the whole distance to 
be gained by the hound, and since he must run 18 miles to gain 
9 miles, the distance he must run to gain 278 yards, must 
have- the same ratio to 278 yards that 18 miles has to 9 
miles ; and hence we perceive there is no necessity for even 
the statement we have given, but having ascertained the dis- 
tance the hound has to gain, we see at once that he must 
run twice this distance to gain it ; we may observe there- 
fore that Mr. Joerries has been at the trouble of making 
140 figures in order to obtain a result which the pupil it 
rightly instructed may arrive at by a purely mental process, 
in less time than that occupied in making the first statement. 
We will give another. 

7. A hare starts up 12 rods before a hound, but is not per- 
ceived by him till she has been up 1^ minutes, she scuds away 
at the rate of 36 rods in a minute, and the dog in view makesf 
after her at the rate of 40 rods in a minute, what distance 
must the dog run to overtake the hare? 

Here the learner will readily perceive that the dog has 57 
rods to gain, and as he must run 40 rods to gain 4, he must 
run 10 times the distance to be gained, viz., 570 rods. 

8. If I buy 765 yards of baize, at 3s. 4hd. per yard, and 
seU it at 3s. 9d. per yard, how much do I gain on the whole?- 

Ans. ^14 6s. lOH. (4.) 

9. If a bar of iron 7 feet long, 4 inches wide, and 3 inches 
thick weighs 84 pounds, what will be the weight of a bar 9 
feet long, 3 inches wide, and 2 inches thick ? 

Ans. 54 lbs. (0.) 

10. If the transportation of 12 cwt. 2 quarters, 6 pounds, 
275 miles cost $27.78, how far at that rate, may 3 tons, cwt. 
3 quarters be carried for $234.78 ? 

^ Ans. 480,,%oo^j% miles. (39.) 

11. If 4 men or 5 women can do a certain piece of work 
in 63 hours, in how many hours, at that rate, can one man 
and one woman do the same work? Ans. 140 hours. (0.) 

12. If 16 pounds of beef or 20 pounds of pork will pay 
for li bushels of potatoes, how many ^bushels of potatoes 
will 100 pounds of beef and 100 pounds of pork pay for, at 
the same rate ? Ans. 16 bus. 3 pks. 4 qts. (0.) 
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13. If 25 pears can be bought for 10 lemons, and 28 lemons 
for 18 pomegranates, and 1 pomegranate for 48 almonds, and 
50 almonds for 70 chestnuts, and 108 chestnuts for 2i cents, 
how many pears can I buy for $1.35. 

Ans. '337i pears. (0.) 

14. If a man earn $20.87^ in 15 days, how much would 
he earn, at that rate, in a year, there being 26 working days 
in a month ? Ans. $434.20. (4.J 

15. If A can mow an acre of grass in 5f hours, and B 
can mow 1| acres is 9 1 hours, in what time can they jointly 
mow Si acres ? Ans. 22 h. 40 m. (2 statements, 0,\ 

16. A merchant bought 28 pieces of muslin, at $6.43^ 
each, and by selling 112 yards for $10.92 he gained 25 per 
cent., how many yards did each piece contain? 

Ans. 82iyds. (3.) 

17. If the hind wheels of a coach which are 180 inches in 
circumference will turn round 4825 times in running a cer- 
tain distance, how many times will the forward wheels turn 
round in going the same distance, they being 145 inches in 
circumference? Ans. 5989 J | times. (17.) 

18. If I of f of I of f of 131 yards of muslin cost | of f 
of J of 2 of $6.75, what will A of H of § of 19f yards 

^cost? Ans. $10.81*. (4.) 

Statement 

> a 
f 



A0 
1 

yds. ;^ 



6 



69 yds. 



64.9 



Ans. $10,811 
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19. How many barrels of fiour, at $6;d6 a barrel are equal 
in value to 16 hogsheads of molasses worth 87 cents a |ai« 
Ion? Ans. 66 bars. (0.) 

20. What quantity of tea, at 87i cents per pound oaust 
be given for 450 pounds of chocolate, at 22 cents per pound I 

Ans. 264 lbs. (0.) 

21. Bought 376 yards of cloth for $1275, how must I 
sell it per yard to gain 25 per cent. ? Ans. $4.25. (0.) 

22. If 7 pounds of beef and 6 pounds of bread be the daily 
allowance of each man engaged in erecting a fortification, tlm 
beef costing 6f cents per pound, and the bread 6 cents a 
pound, and the daily expense for beef be found to be $34.50» 
what is the daily expense for bread? Ans. $25.71 f. (3.) 

23. If 40 rods in length, and 4 rods wide make an aere, what 
must be the length of a piece of land 24 rods wide to contain 
14 acres ? Ans. 93 rods, 1 yd. 2 ft. 6 in. (0.) 

24. Bought a cask of wine, at 87.5 cents a gallon, and 
paid $130 for it ; how many gallons did the cask contain ? 

Ans. 148 gals, 2 qts. 2f giUs. (4.) 

25. A room 48 feet long and 27 feet wide is to be covered 
with painted cloth | of a yard wide, bow many yards of cloth 
will be required ? Ans. 192 yds. 

26. If I of a gallon of wine cost f of a pounjd, what will 
I of a tun cost? Ans. ^105. (0.) 

27. if If bushels of apples cost 78 j cents, what will 3J 
bushels cost at the same rate ? Ans. $1.88. (0.) 

28. If g of a yard of cloth cost $2.62^, what will 5^^ 
yards cost, at the same rate ? Ans. $16.25. (0.) 

29. If 16 men finish a piece of work in 28| days, how 
many days will 12 men require to do the same ? 

Ans. 38y\days. (3.) 

30. How many pieces of cloth, at $20.12| per piece, aie 
equal in value to 240 j pieces, at $12.50 per piece ? 

Ans. 149jLyy pieces. (11.) 

31. A trader had 24,000 pounds of cotton Which he ex- 
changed for linen, giving 12? pounds of cotton for 3 yards* 
of linen, the linen he exchanged for coffee, giving 4 yards of 
linen for 7 pounds of coffee, he then exchanged his coffee for 
cheese, at the rate of 8 pounds of coffee for 14 pounds of 

S 
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1 


14 


? 


7 


^ 


3 


n 


2 
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eheese, and sold the cheese at 9 cents a ponnd ; what did 
he get at this rate, for his ^24,000 pounds of cotton ! 

Ans. $1587.60. (4.) 

In stating this question we 
proceed thus, 9 cents heing the 
price of 1 pound of cheese, 
14 pounds will cost more, 
therefore we place 14 on the 
right of the line; as the state- 
ment now stands it will give us 
Ae price of 8 pounds of coffee, 
(8 pounds of coffee being equal 
in value to 14 pounds of cheese,) j^jjs. $1587.60 

and 7 pounds of coffee will cost 
less, hence 7 goes on the right of the line ; now the result of 
our statement will give the price of 4 yards of linen, and 3 
yards will cost less, so we place 3 on the right of the line ; 
the statement thus far will give the price of 12| pounds of 
cotton, and 24,000 pounds will cost more, hence 24,000 
pounds must go on the right of the line. 

Such questions as the above are generally worked by a 
special rule called " Conjoined Proportion," which we think 
unnecessary. 

32. If 17 pounds of raisins are worth 20 pounds of al- 
monds, and 5 pounds of almonds are worth 8i pounds of figs, 
and 37i pounds of figs are worth 30 pounds of tamarinck ;: 
how many pounds of tamarinds are equal in value to 42| 
pounds of raisins ? Ans. 68 lbs. (0.) 

33. If Isaac can earn as much in 7 days as William can 
in 9, and William as much in 12 days as John can in 14, 
and John as much in 18 days as Thomas can in lOi days, 
and Thomas as much in 8 days as Moses can in 20, if Moses 
gets 40 cents a day, how much ought Isaac to get a day ? 

Ans. 87$ cents. (0.) 

34. If 6 sheep are worth as much as 14 turkeys, and 35 
turkeys as much as 54 geese, and 9 geese as much as 16 
ducks, and 7 ducks as much as 4 bushels of oats, and 3 
bushels of oats are worth $1.05, for how much can I buy 96 
dieep? Ans. $122.88. (4.) 

35. If 1 French crown is equal in value to 80 pence of 
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Holland, and 83 pence of Holland to 48 of England, and 40 
pence of England to 70 pence of Hamburg, and 64 pence of 
Hamburg to 1 florin of Frankfort, how many florins of Frank- 
fort are equal to 166 French crowns ? 

Ans. 210 florins of Frankfort. (0.) 

36. If in California 18 barrels of salt are worth 4 barrels 
of flour, and 8 barrels of flour are worth 40 barrels of apples, 
and 16 barrels of apples are worth 24 cwt. of pork, and K) 
cwt. of pork are worth 6 cwt. of beef, and 27 cwt. of beef 
are%orth 144 bushels of potatoes, and 16 bushels of pota- 
toes are worth 96 pounds of butter, and 36 pounds of butter 
are worth 60 dozen of eggs, and 8 dozen of eggs are worth 
81 cents ; what are 72 barrels of salt worth, and what is flour 
worth a barrel ? 

. C $414.72=worth of 72 bis. of salt. ^ .^ n 
^^^' I $25.92=:worth of 1 bl. of flour. J ^"^'^ 
Since 4 barrels of flour are equal to 18 barrels of salt, 16 
barrels of flour will be equal to 72 barrels of salt, hence we 
have only to divide the $414.72 by 16 to get the price of a 
barrel of flour. 

37. If 30 cwt. be equal to 120 quarters, and 7 quarters 
equal to 196 pounds, and 5 pounds equal to 80 ounces, and 
9 ounces equal to 144 drams ; how many drams are 13 cwt. 
equal to? 'Ans. 372,736 drams. (7.) 

38. If a wheel 48 feet in diameter has on the other end of 
its shaft one of 66 feet in diameter propelling a wheel 18 feet 
in diameter being connected with one 36 feet in diameter, 
which propels a wheel 8 feet in diameter, being connected 
with one 24 feet in diameter, propelling a wheel 2 feet in 
diameter ; how many revolutions will the 2 feet wheel make 
for every one of the 48 feet wheel ? 

Ans. 168 revolutions. (0.) 

39. Suppose a water-wheel 60 feet in diameter makes 8 
revolutions in a minute, and that there is a wheel of the same 
diameter on the other end of its shafts which propels a wheel 
20 feet in diameter having a wheel 12 feet in diameter on the 
pther end of the same shaft which runs in one 8 feet in dia- 
meter, connected by a shaft with one 16 feet in diameter, 
and this again propels a wheel 6 feet in diameter, connected 
with one 9 feet in diameter at the other end of the same 
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shaft, aid this last propels a wheel 3 feet in diameter; now 
how many reyolutions does the 8 feet wheel make in a ml- 
. nute ? Ans. itSS revolutions. (0.) 

Solution. 

^ revolutions 



^ 



16 
9 



Ans. 288 revolutions. 




40. Suppose a wheel 8 feet in diameter (for propelling nja- 
chinery) makes 2016 revolutions in a minute, and that this 
wheel is propelled hy one 18 feet in diameter, having on the 
other end of its shaft a wheelS feet in diameter, being pro- 
pelled by one 82 feet in diameter, having on the other end 
of its shaft a wheel 6 feet m diameter, which is propelled by 
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^e 56 feet in diameter; now if the 8 feet wheel makes $M)16 
revolutions in a minute, how many does the 56 feet wheel 
make in a minute ? Ans. 9 revolutions. (0.) 




41. Suppose Mary can make a vest in 8 hours, Jane in 
12 hours, and that Sarah can make one in 16 hours, and a 
gentleman who is about to start on a journey wishes one 
made in the shortest possible time ; now if they all three 
work at the same, in what time will his vest be finished ? 

To solve this question, we take the least common multiple 
of 8, 12, and 16, which is 48, and reason thus — since Mary 
can make a vest in 8 hours, in 48 hours she can make 6 
yests ; Jane in 48 hours can make 4, and Sarah 3 vests ; 
therefore they will all make 13 vests in 48 hours, and conse- 
quently they can make one vest in y^^ of 48 hours, which is 
3 A hours. Ans. 

42. If Mr. Jackson can make a coat in 36 hours, and his 
wife can make one in 48 hours, and his apprentice in 72 
hours ; in what time at this rate, should they make a coat if 
all work at the same one ? 

Here 144 being the smallest common multiple of 36, 48, 
and 72, we see at once, that Mr.' Jackson by working 144 
hours will make 4 coats, his wife will make 3, and his apH 
prentice 2 ; altogether then they will make 9 coats in 144 
hours, hence they will make one coat in 16 hours. Ans. 
• 43. There are 4 large lamps used for lighting a hall, the 
Jrst of which will consume a pint of oil fh 48 minutes, the 
second in 64 minutes, the third in 96 minutes, the fourth in 
128 minutes. In what time will a pint be consumed at this 
rate by the 4 lamps ? 

s * 
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The nnallest cooiinon multiple in this case is 384 ; the« 
in 384 minutes the first lamp will consume 8 pints, the second 
6 pints, the third 4, and the fourth 3 pints ; so they will alUM 
gether consume 21 pints in 384 minutes. 

Hence tney will consume one pint in 18§ min. Ans. 

44. Three rooms of the same dimensions are to be plas- 
tered ; the first by John, the second by Thomas, and^the 
third by William ; John completed his in 32 hours, Thomas 
in 24 hours, and William in 40 hours ; had they all been 
working at the same room at this rate, in what time would 
they have finished it? Ans. 10|^ hours. (0.) 

f 46. If A can mow an acre of grass in 6 hours, B in 8 
hours, and G in 12 hours, in how many days of 12 hours 
each, can they altogether mow 31^ acres ? 

Ans. 7 days. (0.) 

46. If David can chop a cord of wood in 4 hours, Edwin 
m 6 hours, Charles in 8 hours, and Caleb in 9 hours, in 
what time can they altogether chop 141 cords, if they work 
at this rate 9 hours a day ? Ans. In 24 days. (0.) 

47. A lion of bronze, placed upon the basin of a fountaiSf 
can spout water into the basin through his throat, his eyes, 
and his right foot If he spouts through his throat only, h« 
will fill the basin in Ghours; if through his right eye only, 
he will fill it in 48 hours ; if through his left eye only, in 72 
hours ; if through his foot only, he will fill it in 4 hours. In 
what time will the basin be fiUed if the water flows through 
all these apertures at once ? 

Ans. 2 hrs. 12 min. 65y% s. (7. 

48. A reservoir for water has two pipes to supply it; .* 
die first alone it may be filled in 40 minutes ; by the secoj: ! 
alone in 50 minutes ; and^ it has a discharging pipe by whicl^ 
it may when full be emptied in 30 minutes ; now if these 
iJiree pipes were all left open, the influx and efflux of the 
water being always at the aforesaid rates, in what time wonld 
the reservoir be filled ? 

c Here 600 being the smallest common multiple, we say the 
first pipe would fill 15 such reservoirs in .600 minutes, and 
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the second would fifl 12 in the same time ; hence, both 
would fill ^, and the tliird in the same time would emptjr 
30 such reservoirs ; therefore, in 600 minutes the gain of the 
first and second *ovef the third would be sufficient to fill 7 
such reservoirs, and- the time required to gain efficient to 
fill one such reservoir will be 

m 

Ans. 1 h. ^ min. 42f s, 

49. A cistern for water has two cocks to supply it ; by the 
first it may be filled in 45 minutes, and by the second in 55 
minutes ; it has likewise a discharging cock, by which it may, 
when full, be emptied in 30 minutes ; now if these apertures 
be all left open when the water comes in, in what time will 
the cistern be filled ? Ans. 2 hrs. 21 m. 25f s. (3.) 



^ . INTEREST. 

' Interest is a premium paid for the use of money by the 
borrower to the lender. 

There are four parts to be considered in computing inte- 
rest, viz., the principal, rate, time, and amount. 

Principal is the sum for which interest is to be paid. 

The Bate or per cent per annum, is the interest of one 
Jiundred dollars for one year. The words "joer cent.** or 
centum "per annum," being Latin expressions, meaning 
for a hundred, for a year. 

Time is the number of years, months, days, &c., for 
which interest is to be computed. 

The Amount is the sum of the principal and interest. 

1. What is the interest of $743 for one year, at 5 per cent. ; 
that is, what is j^j^ or J^ of 743 dollars ? If we point oflf 2 
figures to the right, we nave j J^j or one part, and 5 parts will 
be 5 times as much. 

Thus, $7.43=1 part ^^ -,. « 

5 ^ ^'^^J?=$37.15 

$37.15=5 parts ^ 
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2. What is the interest of $476 for 2 years, at 6 per cent, 
per annum. If we pay 6 parts for 1 year, for 2 years we 
must pay twice as much, that is, 12 parts, or ^^, By point- 
ing off 2 figures for decimals of a dollar, that is, by consider* 
ing 2 figures on the right, which are dollars in the given sum, 
as cents, we have the expression for one hundredth part, 
which being multiplied by the number of parts will give the 
interest required. 

Thus, $476 by pointing off 2 figures=$4.76 

which being multiplied by 12 

( gives the interest bs$57.12 

3. What will be the interest of f748 for 3 J years at 6 per 
cent, per annum ; if the interest for one year be 6 parts, foi* 
Si years it win be 3s times 6 parts, that is, 21 parts. 

Therefor e $7.48 x21 , 
Ans. 157.08 

How do you find the interest of any given sum for years, 
or for years and parts of a year ? 

Ans. Point off two figures, that is, the units and tens of the 
dollars of the given sum, as decimals of a dollar, or as cents^ 
then multiply this sum by the product of the r(ite of interest 
for one year, and the time or number of years. 

' Note 1« — If there be cents in the given sum, observe that after 3 
llgures are pointed off from the dollars there will he four decimals. 
. Note 2. — When no rate of interest is mentioned, 6 per cent if 
always to be understood. 

4. What is the interest of $1236 for 7 years, 9 months, 
at 6 per cent, per annum ? 

309 7 yrs. 9 ms.=:7|=-V yr- 

6 

31 

18.54 



Ans. $514.74 
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6. What is the interest of $874.28 for S years aiid 5 
motiths, at 6 per cent, per annum ? 



1^^ 



$ 

0iL.fi$ 3 yrs. 6 moii.«3^afcf J. 
18714 
41 



Ans. *r6.7274 

6. What is the interest of $3994.37 for 8 years and 11 
months, at 6 per cent, per annum ? 






3994.37 
^96059 

lor 



^78.9759 
Ans. $2136.98794. 

7. What is the interest of $1346 for 1 year? 

Ans. $80;76. (0.) 

8. What is the interest of $736 for 3 years ? 

Ans. $132.48. (0.) 

9. What is the interest of $376.25 for 4 years ? 

Ans. $90.30. (0.) 

10. What is the interest of $964.75 for 7 years ? 

Ans. $405.19i. (5.) 

11. What is the interest of $1728 for 6 years and II 
months? Ans. $717.12. (3.) 

, 12. What is the interest of $3784 for 12 years and 6 
months? ' Ans. $2838. (4.) 

13. What is the interest of $78.34 for 16 years and 6 
faonths? Ans. $78.34. (0.) 

14. What is the interest of $462.48 for 17 years and 9 
months? Ans. $492.5412. (8.) 

15. What is the interest of $24.75 for 28 years and 8 
months? . Ans. $42.57. (2.) 

16. What is the interest of $9462 for 13 years and 4 
moaths? . Ans. $7569.60. (0.) 



Digitized 



by Google 



214 uxTEMEsne. 

17. What is the interest of $18,472 for 2 years and 7 
months? Ans. $2863.16. (4.^ r 

18. What is the interest of $147 for 3 years and 8 months ? 

Ans. $32.34. '(O.J 
W. What is the interest of $94 for 5 years and 1 1 montns ? 

Ans. $33.37. (2.) 

20. What is the interest of $639.56 for 4 years and 3 
months? $163.0878. (6.) 

21. What is the interest of $568.36 for 27 years and 3 
months? Ans. $929.2686. (8.) 

22. What is the interest of $6827 for 5 years ? 

Ans. $2048.10. (0.) . 

23. What is the amount of a note for $168, which has 
been on interest for 7 years and 7 months, at 6 per cent, per 

^ annum? Ans. $244.44. (6.) 

The learner must recollect that the interest must be added 
to the principal, to get the amount. 

24. What is the amount of $1346 for 3 years and 5 
months? Ans. $1621.93. (5.) 

25. What is the amount of $4762.69 for 4 years and 2 
months, at 6 per cent, per annum ? 

Ans. 5953.3625. (8:) 

26. What is the amount of $9647.18 for 9 years and 11 
months, at 6 per cent, per annum ? 

Ans. $15387.2521. (14.) 

27. What will $148.92 amount to in 3 years and 7 months, 
at 6 per cent, per annum ? Ans. $180.9378. (10.) 

28. What is the interest of $4632 for 2 years and 9 months, 
at 5 per cent. ? Ans. $636.90. (4.) 

29. What is the interest of $79.75 for 3 years and 7 months^ 
pX 7 per cent, per annum ? $20.0039y^5. (10.) ' 

30. What is the interest of $891.28 for 1 year and 3 
months, at 8 per cent. ? Ans. $89.12|. (0.) * 

31. What is the interest of $4732 for 7 years and 9 months, 
at 4 per cent, per annum ? Ans. $1466,92. (0.) ' 

32. What is the amount of $6853^68 for 2 years and 5 
months, at 7 per cent, per annum ? 

Ans. $8013.0942. (16.) 

33. To what sum will $247.48 amount in 2 years and fl( 
months, at 5 per cent, per annum ? 

Ans. $281.5085. (10.) 
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INTEREST FOR TEARS, MONTHS,. AND PATS. 

It is becoming a general practice in calculating interest for 
days to consider &e year 360 days, instead of 365, the 
months will then average 30 days each. 

This is the mode adopted in all banks and institutions of 
this kind, though it gives yf^ part more than the true interest. 

34. What is the interest of $80 for 1 year, 5 months, and 
12 days, at 6 per cent, per annum? 




5mo8. 12 d. 



=17| mos.s 



» V nao. 



Ans 



By placing the 12 as a divisor we express the time in years, 
tjbis may be done in all cases. 

35. What is the interest of $248 for 2 years, 7 months, 
and 18 days, at 6 per cent, per annum ? 

The learner will observe that 
■ijfl months is inverted (that is, 
the figures of the numerator) in 
order to multiply in a single line, 
also that 3 figures are pointed ofif 
as decimals, one of which is to 
balance a cipher on the left of 
the line, which will result from 2x5. 

36. What is the interest of $436.68 for 1 year, 4 months, 
and 25 days, at 6 per cent, per annum ? 



5 



$ 

248x851 



Ans. $39,184 



A^ 



4.;af00?fxlOl 
6 
3639 



Ansf $36.7539 

87. What is the interest of $764 for 2 years, 7 months, 
and 14 days, at 71 per cent, per annum ? 

Ans. $150,251. (6.) 
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88. What is the interest of $371.52 for 1 year, 9 mon&s, 
and 19 cbjs at 7^ per cent, a yeu ? 

3.71.62 



>r0 



M 



649x477 
if 



Ans; $50.2326 

See Emerson's Arithmetic, page 99, for a solution of this 
question, in which 63 figures are used in the work, whereas 
ours requires hut 17. 

A solution of the following question will also he found in 
Emerson's Arithmetic, page 95 ; if we count the figures used 
in ohtaining the sum of the several parts which make up his 
multiplier, allowing what precedes this to be performed men- 
tally, 60 figures are used in the work ; our solution requires 
12 figures in the work, making a difference of 48, (ourBgire» 
the exact decimal which Emerson's does not.) 

39. What is the amount of $546.72 for 4 y^ars, 7 months, 
and 19 days, at 6 per cent, a year ? 



^0 



9112x9661 



152.07928 



Ans. $698.79928 

We consider the years and months all months, and the 
days as so many 30ths of a montli, and place 42 as a divisor 
to express the time in years. 

40. What is the interest of $174 for 2 years, 3 months, 
and 21 days, at 6 per cent, a year? Ans. $24,099. (5.) 

41. What is the interest of $360 f(jr 1 year 11 months 
and 24 days, at 6 per cent, per annum ? Ans. $42.84. (0.) 

42. What is the interest of $314.36 for 1 year, 1 month, 
and 6 days, at 6 per cent, per annum ? 

Ans. $20.74776. (0.) 
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43. What is the interest of $512..% for 7 months and 10 

days, at 6 per cent, a year ? Ans. $18.7872+ . (7.) . 

44. What is the interest of $817.44 for 11 months and 
12 days, at 6 per cent, per annum ? Ans. $46.59408. (0.) 

45. What is the interest of $396.15 for 17 months and 13 
days, at 6 per cent, a year? Ans. $34.53107+ (8.) 

46. What is the interest of $16.75 for 7 months and 17 
days, at 7 per cent, a year? Ans. $0,739+ (18.) 

47. What is the interest of $976.18 for 29 months and 23 
days, at 9 percent, a year? Ans. $217.93.2+ (15.) 

48. What is the interest of $51.17 for 9 months and 29 
days, at 4 per cent, per annum ? Ans. $1.69.99+ (7.) 

49. What is the interest of $348 for 17 months and 15 
days, at 6 per cent, a year ? Ans. $30.45. (2.^ 

50. To what sum will $245 amount in 3 years ana 4 
months, at 6 per cent, a year ? Ans. $294. (0.) 

51. To what sum will $216 amount in 5 years, 4 months, 
and 20 days, at 5 per cent, a year? Ans. $274.20. (0.) 

52. What is the amount of $41 19.20 for 1 year and 5 
days, at 6 per cent, per annum ? Ans. 4369.78.46. (14.) 

53. What is the interest of $263.48 for 2 months and 21 
days, at 6 per cent, a year? Ans. $3.55698. (5.) 

54. What is the interest of $418 for 19 months and 17 
days, at 6 per cent.? Ans. $40.894|». (6.) 

55. What is the interest of $1680.60 for 11 months and 
15 days, at 6 per cent. ? Ans. $96.6345. (6.) 

56. What is the amount of $999.99 for 19 months and 29 
days, at 6 per cent.? Ans. $1099.822+ (10.) 

57. What is the interest of $3010.75 for 3 months and 1 
day, at 6 per cent, a year? Ans. $45,663+ (8.) 

58. What is the interest of $964 for 19 months and 24 
days, at 6i per cent, a year? Ans. $87,483. (9.) 

59. What is the interest of $596 for 3 years, 7 months, and 
9 days, at 12i per cent, a year ? Ans. $268.82^5. (9.) 

60. What is the interest of $1760 for 2 years, 9 months, 
and 15 days, at 6 per cent, a year? Ans. $294.80. (0.) 

61. What will $3267 amount to in 1 year, 8 months, and 
26 days, at 8 per cent, a year ? AnS. $3720.75. (8.) 

62. To what sum will $7452 amount in 1 year* 11 months, 
and 6 days, at 8| per cent, a year? Ans. $8640.594. (17.) 

T 



Digitized 



by Google 



S18 



QfTERSST. 



08. What is the interest of f272 for 41 days, at 6 per e«nt« 
a year ? 

272 

t^ 41 

6 11.152 



^ Ans. $1.85.8J 

The rule iwually given for computing interest hy days, is 
to multiply the principal by the number of days, and divide 
the product by 6 for the interest in mills, when the principal 
consists of dollars only, the rate being 6 per cent., but as our 
statement gives the same result, and is just as applicable to 
any bther rate of interest as to 6 per cent, the rule is unne- 
cessary. 

64. What is the interest of $168.42 for 32 days, at 7^ per 
cent, a year? 



^0 



2807 
4 

Ans. $1.1228 

Here we point off 2 figures from the dollars, making in 
all 4 decimals, when the cipher on the left of the line is not 
destroyed by cancelling, an additional one must be pointed off. 

65. What is the interest of $346.75 for 84 days, at 6 per 
eent. a year ? 

$ 
346.75 
^ 14 



Ans. $4.8345 

Here instead of writing the days |J, we write (^^) to ex- 
press the fraction in its lowest terms ; the first figure in the 
product being 0, we do not write it. 
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66. To what sum will f76.69 amount in 4 years, 6 months, 
and 10 days, at 4$ per cent, a year? Ans. f 90.828. (5.) 

67. What is the interest of $6432 for 3 years, 9 months, and 
12 days, at 17$ per cent, a year? Ans. $4258.52. (7.) 

68. What is the interest of $48.62^ for 7 years, 7 months, 
at 8 per cent, a year? Ans. $29,499+ (5.) 

69. What is the interest of $378 for 45 days, at 6 per cent, 
a year? Ans. $2.83|. (4.) 

70. What is the interest of $747 for 57 days, at 6 per cent, 
a year? Ans. $7.09.6^. (5.) 

71. What is the interest of $864 for 18 days, at 6 per cent 
a year? Ans. $2.59.2. (0.) 

72. What is the interest of $476.46 for 42 days, at 5 per 
cent, a year? Ans. 2.77.9+ (3.) 

73. What is the interest of $68.75 for 24 days, at 6 per 
cent, a year? Ans. $0.27^. (0.) 

74. What is the interest of $97.20 for 41 days, at 8i per 
cent, a year? Ans. $0,913+ (3.) 

75. What is the interest of $1296 for 29 days, at 6 per 
cent, a year ? Ans. $6.26.4. (3.) 

76. What is the interest of $87B for 37 days, at 7i per 
cent, a year? Ans. $6.579|. (10.) 

77. What is the interest of $496 for 39 days, at 12i per 
cent, a year? Ans. $6.716f. (5.) 

78. What is the mterest of $1760.80 for 53 days^ at 8| 
per cent, a year ? Ans. $22,682+ (15.) 

79. What is the interest of $1000 for 49 days, at 7h per 
cent, a year ? Ans. $10.20|. (4.) 

80. What is the interest of $276 for 31 days, at 4^ per 
cent, a year? ' Ans. $1.069ii (4.) 

81. What is the interest of $560 for 54 days, at 6i per 
cent, a year ? Ans. $5.25. (0.) 

82. What is the amount of $948 for 17 days, at 9 ' per 
cent, a year? Ans. $952,029. (7.) 

83. What is the interest of $650 for 36 days, at 6 per 
cent, a year ? Ans. $3.90. (0.) 

84. What is the amount of $384 for 59 days, at 7| per 
cent, a year? Ans. $388,877+ (12.) 

85. What is the amount of $947.70 for 51 days, at 6 per 
cent, a year ? Ans. $955,755+ (10.) 



Digitized 



by Google 



S20 INTEREST, 



TO COMPUTE INTEREST BETWEEN DIFFERENT DATES. 

Find the time by subtracting one date from the other, 
reckoning 30 days to the month, and 12 months to the year, 
and then calculate the interest. 

86. What is the interest of $480 from May 12, 1841, to 
August 3, 1843 ? 



year. mo. d. 

1843 8 3 40 

1841 5 12 1^ 

2 2 21 



^.^0 21ds.=/om. 
267 
24 



Ans. $64.08 

We multiply 24 by each figure of 267 separately. 

NoTB.-^The learner will bear in mind that 6 per cent, is always to 
be understood when no rate is mentioned. 

87. What is the interest of $768.69 from April 1, 1842, to 
September 21, 1847? 



year. mo. 
1B47 9 
1842 4 


d. 

21 

1 

20 


3 


768.69x791 


5 5 


1514.3193 






Ans. $252,386+ 



88. What is the interest of $375 from March 6, 1843, to 
June 15, 1845? Ans. $51,187^. (6.) 

89. What is the interest of $196 from September 21, 1839, 
to June 6, 1843 ? Ans. $43.61. (2.) 

90. What is the interest of $632 from May 18, 1845, to 
March 24, 1846 ? Ans. $32,232. (0.) 

91. What is the interest of $825 from July 17, 1846, to 
July 3, 1848 ? Ans. $97.07^. (3.) 

' 92. What is the interest of $75.84 from August 9, 1837, 
to May 4, 1843? Ans. $26.1016. (3.) 

93. What is the interest of $87.50 from November 14, 
1840, to AprU 21, 1847 ? Ans. $33,789+ (7.) 
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04. What is the interest of $97.86 from May 17, 1621, to 
Dec. 19, 1828? Ans. $44.55892. (4.) 

95. What is the interest of $786.96 from October 19* 
1827, to August 17, 1831, at 7$ per cent, a year? 

Ans. $225.92.31. (4.) 

96. What is the interest of $96.84 from November 27, 
1829, to July 3, 1832, at 7i per cent, a year ? 

Ans. $18.^.38. (7.) { 

97. What is the amount of $83.33 from March 11, 1831, 
to January 1, 1833^ at 7i per cent, a year ? 

Ans. $94,614+ (18.) 

98. What is the amount of $144.89 from August 25, 1832* 
to March 5, 1845 ? Ans. $253.7989+ (14.) 

99. What is the interest of $69.75 from January 11, 1833* 
to June 29, 1833, at 17i per cent, a year ? 

Ans. $5.69625. (8.) 

100. What is the interest of $1876 from March 13, 1841, 
to August 7, 1846, at 85 per cent, a year ? 

Ans. $844.20. (2.) 

101. What is the interest of $672 from September 19, 
1843, to January 4, 1849 ? Ans. $213.36. (3.) 

102. What will $1396 amount to, from July 17, 1845, to 
December 29, 1847? Ans. $1601.212. (6.) 

AH the foregoing calculations in interest are made upon 
the assumption of reckoning but 360 days to the year. This 
principle being adopted by all mercantile men, and also by 
banks ; yet it is necessary sometimes to compute interest for 
days, according to the actual number of days in the year, in 
that case we place 365 on the left of the line, instead of 12 
and 30. 

103. What is the interest of $146 for 85 days, at 7i per 
cent, a year of 365 days ? 



m 



m 

vt 

16 



Ans. $2.65 
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Here we observe 5 will measure 85, and also 965, the kst 
quotient being 73, which we multiply by the 2, and the pro* 
duct cancels 146. 

104. What is the interest of f 114.80 for 136 days, at 6 
per cent, a year of 365 days ? 
. Here we express $114.80 in 
dollars, 80 being | of a dollar, 
73 measures 365, and 574, as it 
goes 5 times into 365, we cross 
36, leaving the 5 ; we then mul- 
tiply 136 by 8, and 24 by each 
figure of the product, (1088,) ^ns. $26,112 
which is equivalent to multiply- 
ing 1088 by 6, and dividing the product by 25 ; observing to 
allow 2 more figures for decimals on this account. 

105. What is the interest of $730 for 48 days, at 6 per 
cent, a year of 365 days ? Ans. $5.76. (0.) 

106. What is the interest of $487 for 146 days at 5 per 
cent, a year of 365 days? Ans. $9.74. (0.) 

. 107. What is the interest of $642.50 for 95 days, at 6 per 
cent, a year of 365 days ? Ans. $10.03f|. (9.) 

108. What is the interest of $275.25 for 71 days, at 5 per 
cent, a year of 365 days ? Ans. $2.6770f f . (16.) 

109. What is the interest of $438 for 41 days, at 6 per 
cent, a year of 365 days? Ans. $2,952. (0.) 

110. What is the interest of $30.86 for 180 days, at Ik 
per cent, a year of 365 days? Ans. $1,134. (4.) 

111. What is the interest of $469.32 for 114 days, at 12i 
per cent, a year of 365 days? Ans. $18.322||. (21.) 

112. What is the interest of $12.84 for 219 days^ at 85 
per cent, a year of 365 days ? Ans. $0.64 J. (0.) 

113. What is the interest of $97.64 for 35 days, at 8 J 
per cent, a year of 365 days ? Ans. $0.8192f §. (21.) 

114. What is the interest of $1438 for 11 days, at 10 per 
cent, a year of 365 days? Ans. $4.33fJ. (11.) 

115. What is the interest of $8.96 for 17 days, at 5 per 
cent, a year of 365 days ? Ans. $2.084|. (^0 

We find in all, or nearly all our arithmetics, special rules 
for finding the rate per cent, per annum, when the principal, 
interest, and time are given, also for finding the time when 
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the other conditions are given, and again for finding' the prin- 
cipal, when the amount, time, and rate are given. 

These rules are unnecessary, if the pupil understands pro- 
portion, and if he does not, he will probably foiget the rules 
in less time than that required to learn them. 

1 16. At what rate per cent, a year, will $480 amotmt to 
$660, in 7 years and 6 months ? 

s 

- m 
mm 



Ans. 6 per cent, a year. 

The learner will of course- recollect that the amount is the 
sura of both principal and interest. The principal being 
$480, and the amount $660. $180 of this amount nfust be 
interest ; now interest is required as the answer to the ques- 
tion, therefore, we place $180 on the right of the line, and 
observe that this is the interest of $480, and we wish to find 
the interest of $100, which will be less than the interest of 
$480; again, this $180 is the amount of interest accumu- 
lated in 7 years and 6 months, and we wish to find the inte- 
rest for 1 year, which will be a less sum than that for 7 years 
and 6 months. 

1 17. At what per cent, a year will $740 amount to $969.40 
in 5 years and 2 months ? 

% 
^^4^ interest=229.40 

m 

6 



m 

5 yrs. 2 mos=;a!^ 



Ans. 6 per cent a yr. 

118. At what rate per cent, a year will $870 amount to 
$1160 in 5 years and 4 months ? Ans. %\ per cent. (0.) 

119. At what rate per cent, a year will $96 amount to 
$120 in 3 years and 9 months ? Ans. 6f per cent. (0.) 

120. At what rate per cent, a year will $496 amount to 
$613.80 in 2 years and 8 months. Ans. 9 per cent. (1.) 
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* 121. At what rate per cent a year win $352 amount td 
$512.16 in 6 years and 6 months? 

Ana. 7 per cent. (3.) 

122. At what rate will $600 amount to $856.50 in 9 yean 
and 6 months ? Ans. 4i per cent. (0.) 

123. At what rate per cent, a year will $264 amount to 
$281.60 in 1 year and 3 months ? 

Ans. 5 1 per cent. (0.) 

• 124. At what rate per cent, a year will $89.10 amount to 
$108.90 in 3 years and 4 months ? ^ 

Ans. 6i per cent. (0.) 

125. At what rate per cent, a year will- $197.60 amount 
to $222.30 in 15 months ? Ans. 10 per cent. (0.) 

126. At what rate will $648 amount to $1012.50 in 6 
years and 9 months ? Ans. 8 1 per cent. (3.) 

127. At what rate per cent, a year wiU $1200 amount to 
$1740 in 7 years and 6 months ? 

Ans. 6 per cent. (0.) 
1^. At what rate per cent, a year will $340.80 amount 
to 589.30 in 9 years and 4 months ? 

Ans. 7|| per cent. (8.) 

129. In what time will $500 amount to $860 at 6 per cent 
a year ? 

In this question, time is re- yr. 

quired as the answer, and we 1 

have 1 year, $100 principal, (since ^00 ^00 

per cent means for 100,) and $6 W^^ 

interest, $500 principal, and $360 Ans. 12 years, 
interest, from which to make a 

statement that will give the time required ; then we write 1 
year on the right, at the head of the line, and observe, 1 year 
is the^time required by the question, for $100 to gain inte- 
rest, (no matter what sum,) and $500 will require less time 
to gain a like sum, hence tne less of those two numbers is 
placed on the right of the line ; again 1 year is the time re- 
quired to gain $6 interest, and a longer time will be required to 
gain $360 interest, therefore the greater number (360) is 
placed on the right of the line. 

130. In what time will $640 amount to $1018 at 7 per 
cent a year? 
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Year. 



825 






1 

100 

270^ 



aOlS— 640 



Ans. 8 yrs. h\ mos. 

We divide 32 (and 12 times 14) by 8 and obtain 4 and 21. 
131. In what time will f 171.40 amount to $231.39 at 7 
per cent, a year ? 






m 



lyr. 

5 yrs. Ans. 

$=231.39—171.40 



In this solution we cancel 100, and then consider the 99 
as whole numbers. 

" 132. In what time will $189 amount to $252 at 8 per cent, 
a year? Ans. 4 yrs. and 2 mos. (0.) 

• 133. In what time will $280 amount to $371 at 5 per 
cent, a year ? Ans. 6 yrs. 6 mos. (0.) 

134. In what time will $396 amount to $1144, at 85 per 
cent, a year ? Ans. 22 yrs. 8 mos. (2.) 

135. In what time will $4810.25 amount to $5002.66, at 
6 per cent, a year ? Ans. 8 months. (0.) 

136. In what time will $684 amount to $931, at 6d per 
cent, a year ? Ans. 5 yrs. 6f mos. (4.) 

137. In what time will $675.25 amount to $864.32, at 4 
per cent, a year ? Ans. 7 years. (0.) 

138. If I lend $275, at 3$ per cent, a year, and on pay- 
ment being made receive for principal and interest $342.37^9 
what is the time ? Ans. 7 years. (0.) 

139. In what time will $540 amount to $734.40, at 4 per 
cent, a year? Ans. 9 years. (0.) 

140. In what time will $37.43 amount to $74.86, at 6 per 
cent, a year ? Ans. 16J years. (0.) 
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In the last questioa observe the interest amounts to the 
same as the principal, that is, the principal is doubled, hence 
any sum will double itself, at 6 per cent, in 161 years. 

141. In what time will $87.39 amount to $174.78, at 6 
per cent. ; or in what time will any sum double itself at 3 
per cent. ? Ans. 20 years. (0.) 

NoTB. — ^To find the time required for any sum to double we simply 
divide 100 by the rate. 

142. In what time will any sum double at 7 per cent, a 
year, at 8 per cent., 4 per cent., 9 per cent., 10 per cent., 11 
per cent., 12 per cent. 1 



PARTIAL PAYMENTS. 

The United States Court has established a general rule 
for the computation of interest, when partial payments have 
been made, expressed by Chancellor Kent as foUows : 

The rule for casting interest, when partial payments hav# 
been made, is to apply the payment in the first place to the 
discharge of the interest then due. If the payment exceeds 
the interest, the surplus goes towards dischai^ng the princi- 
pal, and the subsequent interest is to be computed on the ba-' 
lance of principal remaining due. If the payment be less 
than the interest, the surplus of interest must not be taken t<> 
augment the principal, but interest continues on the former 
principal until the period when the payments taken together 
exceed the interest due, and then the surplus is to be applied 
towards discharging the principal, and interest is to be com- 
puted on the balance as aforesaid. 

1. $300. Philadelphia, May 1, 1842. 

For value received, I promise to pay James Thornton, or 
order, the sum of three hundred dollars on demand, with law- 
fol interest. THOMAS CLARK. 

The following endorsements were made on this note : 
1842, October 16, received - - - $60.00. 
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18^, March 21, do. - - - - 17.60. 

1843, August 27, do. - - - - 28.^. 

1844, April 1, do. - - - '- 182.26. 
What was the balance due September 19, 1844? 
First find the time. 


(1.) 
year. mo. d. 
42 10 16 
42 6 1 


(».) 
year. mo. d. 
43 3 21 
42 10 16 




(8.) 
year. mo. d. 
43 8 27 
43 3 21 


6 15 


6 6 




5 6 


(4.) 

year. mo. d. 
44 4 1 
43 8 27 




year. 
44 
44 


mo. d. 
9 19 
4 1 



6 18 

Amount of the note, $300.00 

Interest to October 16, 1842, (6 mos. 16 d.) - 8.25 

First amount, - - - - - - 808.25 

First payment, ^ 60.00 

Balance forming a new principal, - - - 248.25 
Interest from October 16, 1842, to March 21, 1843, 

(5 mos. 5 d.) 6.41 

Second amount, - 254.66 

Second payment, - - - ^ - . 17.60 

Balance forming a new principal, - - - 237.16 
Interest from March 21, 1843, to August 27, 1848, 

(5 mos. 6d.) - - . - - - > 6.17 

Third amount, 243.33 

Third payment, 28.40 

Balance due, - - - - - I 214.98 
Interest from August 27, 1843, to April 1, 1844, 

(7 mos. 4 d.) 7 .66 

Fourth amount, 222^ 

Fourth payment, - ... - 132.25 

Balance due, - - - ^ - - 90.84 
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Bdmut dice, brought forward, ... f90.34 
Interest from April 1, 1844, to September 19, 1844, 

(6 roog. 18 d.) 2.52 

Balance due September 19, 1844, Ans. $92.86 

2. il260. Harrisburg, June 7, 1843. 

For value received, I promise to pay to James Taylor, or 
order, the sum of one thousand two hundred and sixty dol- 
lars, on demand, with lawful interest. 

HENRY DICKINSON. 

The following endorsements were made on this note : 

1H44, received August 19, - 

1846, received March 4, - 

1848, received September 13, 

What was the balance due July 3, 1849 ? 

To find the time. 



(6.) 

year. mo. 
44 8 


d. 
19 


43 6 


7 


1 2 


12 


(8.) 

year. mo. 
48 9 


d. 
13 


46 3 


4 


"2 6 


9 



. 


• 


$145.00 


. 


. 


36.40 


. 


- 


460.56 


1849? 






(r.) 




year. 


mo. 


d. 


46 


3 


4 


44 


8 


19 


1 


6 


15 


year. 


mo. 


d. 


49 


7 


3 


48 


9 


13 



9 20 

Amount of the note, $1260.00 

Interest from June 7, 1843, to August 19, 1844, 

(1 yr. 2 m o8. 12 d.) 90.T2 

First amount, - 1350.72 

First piivmcnt, 145.00 

Balance forming a new principal, - - - 1205.72 

Intert>st from August 19, 18147 to March 4, 1846, ' 

(1 yr. 6 mos. 15 d.) 111.63 

Second payment, less than the interest due, - 36.40 

Leaving interest unpiiid, 75.13 
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Zeaving interest unpaid, brought forward^ - $76.13 
Interest from March 4, 1846, to September 13, 1848, 

(2 yrs. 6 mos. 9 d.) 182.67 

Whole amount of interest, - - - - 257.80 

Second amount, 1463.5^ 

Third payment, 460.50 

Balance forming a new principal, - . - 1003.02 
Interest from September 13, 1848, to July 3, 1849, 

(9 mos. 20 d.) 48.4 8 

Balance due July 3, 1849, Ans. $1051.50 

NoTB. — ^As we do not use the decimals beyond the second place, (or 
cents,) if the thjjrd place decimal in the calculation exceeds 5, increase 
the cents by 1. 

3. $2480. Pittsburg, January 8, 1839. 
For value received, I promise to pay to Caleb Temple, or 

order, the sura of two thousand four hundred and eighty dol- 
lars, on demand, with lawful interest. 

JOSEPH EDWARDS. 

Payments were made on this not» s^s follows : 

May 20, 1841, $640.00 

September 25, 1843, .... 850.00 

July 10, 1844, 1234.60 

What wasihe balance due May 25, 1846? 

Ans. $550.36 

Note.— The pupil should find the time for each payment previous to 
making any further calculations. 

4. $1890. Columbus, March 13, 1843. 
For value received, I promise to pay to Henry A. Warre- 

ner, or order, the sum of one thousand eight hundred and 
ninety dollars, on demand, with lawful interest. 

ENOCH WOOLMAN. 

The following payments were made and endorsed on this 
note: 

April 7, 1844, received, .... $482.25 

September 19, 1845, received, - - - 746.80 

June 13, 1846, received, ... - 568.31 

U 
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The balance was paid Oct. 9, 1847 ; how much wad it! 

Ans. #417.55. 

5 $836.50. Havana, July 4, 1842. 

For value received, I promise to pay to James Hambleton, 
or order, the sum of eight hundred and thirty-five dollars 
and fifty cents, on demand, with lawful interest 

WILLIAM TAYLOR. 

On the back of this note were the following endorsements : 
March 13, 1843, received, - - - $124.68 

July 21, 1844, received, - - - 36.25 

September 6, 1845, received, - - - 248.31 
May 3, 1846, received, - ... 420.00 
The balance was paid August 28, 1847. 
What was the balance ? Ans. $188.28* 

6. $1440. Philadelphia, September 16, 1841. 
For value received, we promise to pay to Joseph Tatum of 

Mantua Grove, the sum of one thousand four hundred and 
forty dollars, on demand, with interest, at the rate of 6 per 
cent, a year. PIERCE & CALLAN. 

Partial payments were made and endorsed on this note as 

follows, viz. 

September 3, 1842, received, ... $327.50 
July 21, 1844, received, - - - 468.25 

March 1, 1845, received, - - - 118.75 

August 19, 1846, received, - - - 648.60 

The balance was paid January 1, 1847; required the 

balance. Ans. $199.47. 

7. On a bond of $2620, dated June 28, 1840, with lawful 
interest, there were endorsed the following payments, viz. 

August 25, 1841, received, - - - $865.40 

November 20, 1842, received, - - - 47.50 

May 5, 1844, received, - - - - 964.70 

October 14, 1845, received, - - - 687.41 

April 29, 1846, received, - - - 426.37 
What was the balance which was paid July 14, 1847 1 

Ans. $270.52. 
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COMPOUND INTEREST. 

Componnd intci^st is that which is paid not only for the 
use of principal, but also for the use of interest after it 
becomes due. 

RULE. 

Find the amount of the principal to the time of the first 
interest becoming due, and call this amount a new principal, 
find the amount of this new principal, which consider a 
second new principal, and find its amount as before, and so 
on for the number of payments required. 

Subtract the given principal from the last amount, and the 
remainder is the compound interest. ^ 

1. What is the compound interest of $600 for 6 years, at 
6 per cent, a year ? 



Principal 


$600 
36 


Xl06 

00 


New principal 
2d new principal 
3d new principal 


636 xl06 

3816 
674.16 xl06 

40.4496 
714.6096 xl06 

42.876676 




757.486^/0 Xl06 
45.44916 


Last amount 

Given principal 

Ans. 


802. 

48. 

851. 

600. 

$251. 


93533 xl06 

1761198 

1114498 

11.1 



If we consider the principal to consist of 100 parts, the 
interest will be 6 of those parts, and the amount, or sum of 
both principal and interest will be 106 parts. 
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2. What is the compound interest of $450 for 3 years, at 

6 per cent, a year ? Ans. $85.95.72. 

3. What is the compound interest of $680 for 4 years, at 

5 per cent, a year? Ans. $146,544+ 

4. What is the compound interest of $500 for 5 years, at 
4 per cent, a year? Ans. $108,326+ 

5. What is the compound interest of $400 for 4 years, at 

7 per cent, a year? Ans. $124,318+ 

6. What is the compound interest of $700 for 7 years, at 

6 per cent a year? Ans. $352.54+ 

7. What is the compound interest of $1000 for 2$ years, 
at 6 per cent, a year, payable half yearly ? 

Ans. $159,274+ 
This question is the same as if it were what is the com- 
pound interest of $1000 for 5 years, at 3 per cent, a year I ^ 



DISCOUNT. 

Discount is an allowance made for the payment of money 
before it becomes due. 

The present worth of a debt, payable at a subsequent 
period, without interest, is such a sum of money as being put 
on interest would amount to the debt at the time when the 
debt is payable. 

Illustration, — Suppose I purchase a horse, for which I 
agree to pay $106 at the expiration of one year from the 
time I make the purchase, but am willing to pay at present, 
if a reasonable deduction be made in the price. Now if 
money is worth 6 per cent, a year, and I pay $100 at present, 
that sum will amount to $106, by the time the payment was 
to have been made, according to the contract — $6 then is the 
discount, and $100 is the present worth of the price of the 
horse. 

1. Bought a house for which I am to pay $590 in 3 years 
from the time of making the purchase, or if I choose to pay 
the cash, the present worth of $590, estimating money worth 
6 per cent, what is the cash price of the house ? Observe 
that $100 at this rate and time would yield $18 interest, or 
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y^oald amount to $118, therefore $100 is the present worth 
of ill8 payable three years henoe, money being worth 6 per 
cent, a year. 

Then to state the question, we $ 

say, $100 is the present worth of 100 

$118, and the present worth of /^i$ W 

$590 will be more, therefore we I 5 



place $500, the greater of these Ans. $500 

two numbers, on the right of the 

line, and we find the .present worth of $500 to be $500, 

which being subtracted from $590 gives the discount $90. 

RULE. 

Take the amount of $100 dollars for the given time and 
rate, as a divisor, which place on the left of the line ; and 
$100 and the given sum or amount on the right. Then per- 
form the operations indicated by your statement ; and the 
result will be the present worth, bearing the same ratio to 
$100 which the given amount bears to the amount of $100. 

2. What is the present^ worth of $920, due in 2i years, 
allowing money worth 6 per cent, a year? 

[400 2k times 6=15, which 
iU\^ added to 100=115 
Ans. $800 

8. What is the present value of a note for $760.76 payable 
m 9 months, when the interest is 6 per cent, a year ? 

100 I of 6=4J which added 

f0.Jt^ to 100=104i«=*§4 (li 

2 00.^0 measures.) 

fip 3.64 



Ans. $7.28 



4. What is the present worth of $1296 payable in 16 
months, when interest is 6 per cent, a year? 

Ans. $1200. (0.) 
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6. What is the present worth of ill 6.82 payable in 4 
years, money being worth 6 per cent, a yeart 

Ans. $93. (2.) 

6. What is the present worth of a note for $852.55 pay- 
able in 15 months, estimating interest at 5 per cent a year ? 

Ans. $802.40. (7.) 

7. Purchased goods to the amount of $280.90 on a credit 
of 9 months ; if money is worth 8 per cent a year,- how 
much cash will pay the bill ? Ans. $265. (4.) 

* 8. A offers to sell B a valuable farm, on a credit of 12 
months, for $9548.45, or for present payment will allow a 
discount at the rate of 9i per cent a year, what is the cash 
price of the farm? . Ans. $8740. (12.) 

9. When money is worth 7 per cent, a year, what is the 
present worth of $488.41 payable in 18 months? 

Ans. $442. (4.) 

10. What is the present worth of $684.37 payable in 2 
years and 2 months, allowing interest at 6 per cent, a year ? 

Ans. $605.63.7t1A (7.) 
. 11. A owes B $1260, of which $700 are payable in 8 
ijnonths, and the remainder in 15 months, what is the present 
worth of this debt, allowing interest to be 6 per cent a 
year? 

Ans. $1194.006+ (17 figures in both statements.) 

Note. — When payments are due at different periods, find the present 
worth of each payment separately ; their sum will be the answer. 

The discount is found by subtracting the present worth 
from the given debt or amount ; but it is more convenient to 
find the discount by a direct statement. 

12. What is the discount on $1249.30 for 8 months, at 
the rate of 5 per cent, a year ? 

;af ^0 8 months being * of a year the discount of $100 is 



310 



1249.30(Ans. $40.30= discount [* of 5=130. 



1^ 

The discount of any sum will have the same ratio to the 
discount of $100 which the amount of that sum has to the 
amount of $100 for a given time and rate. 
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. 18. What is the discount of $403.79 for 1 year and 8 
.months, at 7 per cent a year ? 

^f 7 1 yr. 8 mos.=| yn 
^;af^ ^ I of7=3^« discountofWOO 
67 493.79(737 
24 

46 

' Ans. 51.69=:discount. 

14* What is the discount of $1024 for 2 years, at 6 per 
cent, a year ? Ans. 109.71f . {&.) 

15. What is the discount of $198.60 for 9 months, when 
interidst is 5 per cent, a year? Ans. 7.178||. (12.) 

16. What is the discount of $401.25, due 1 year hence, 
the rate of interest being 7 per cent, a year ? 

Ans. $26.25. (0.) 

17. What is the discount of $874.51 payable in 1 year 
and 5 months, the rate of interest being 6 per cent, a year ? 

Ans. $68.51. (4.) 

18. What is the discount of $ J 174.03 for 7 months, when 
interest is 41 per cent, a year ? Ans. $30.03. (9.) 

19. What is the discount of $703.56 for 5 months, when 
interest is 75 per cent, a year ? Ans. $21.32. (0.) 

20. What is the discount of $476.29 for 11 months, if 
money is worth 9 per cent, a year ? 

Ans. $36,299+ (18.) 

21. What is the discount of $1348.27 for 4 months and 
45 days, when money is worth 8 per cent, a year ? 

Ans. $39.27. (7.) ^ 

22. What is the discount of $768.43 for 10 months and 
15 days, at 6 per cent, a year? Ans. $38.33+ (16.) 

23. What is the difference between the interest of $7290 
for 7 years, at 5 per cent, a year, and the discount of the 
same sum for the same time, and at the same rate ? 

Ans. $661.50. 

24. What is the difference between the interest of $486.72 
for 8 years at 7 per cent, and the discount of the same sum 
for the same time and at the same rate. Ans. $97.84.3J. 

25. Bought a farm for $7368, and on the same day sold 
it for $8985, on a credit of 9 months, how much did 1 make 
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by this transaction, allowing money to be worth 6 per cent 
a year? Ans. »1280.080+ (^.) 

26. A merchant gave his note for $1831.76 payable in 8 
months, but the holder of the note being pressed for money, 
the merchant paid it in 3 months ; allowing money to be 
worth 6 per cent, a year, what sum was requisite to redeem 
the note? Ans. »1787.a7if. (9.) 



COMMISSION. 

Commission is the compensation made to factors, brokers, 
and other agents, for their services in buying and seUing. It 
is computed at so much per cent, on money employed in the 
transaction. 

A factor is an agent employed by merchants residing in 
Odier places, to buy and sell, and to negotiate bills of ex* 
change, or to transact other business on their account. 

1. What is my commission at 2i per cent, for purchasing 
goods to the amount of $962. 

$ 
2 9.62 

481 
5 



Ans. 24.05 

Pointing off 2 figures to the right, being equivalent to di- 
viding by 100, we have only to find | of 9.62. 

2. How much will an agent receive for purchamng 760 
barrels of flour, at $4.75 a barrel, if he be allowed a com- 
mission of li per cent, on the disbursement? 

This solution is given diat the 
learner may perceive there is no ^ 

necessity for calculating the value ^ ^^ 

of the 760 barrels of flour, in 

order to find the commission, but 

simply to make the statement; 36.10 

then pointing off 2 figures as de- ^^g^ $45321 
cimals, we have the expression 
for 1 per cent. | of which expresses the commission. In 
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the solution we cancel 760 by 4, then square 19, (mentally,) 
placing the cipher on the right ; we have yet to multiply 
by 5, and divide the product by 4, which we do at one ope- 
ration, viz., suppose a cipher annexed to the multiplicand, 
and divide by 8, hence you perceive the solution requires 
but 4 figures in the work. 

3. If I allow my factor in London a commission of 2^ per 
cent., for purchasing goods to the amount of JS599 12s. Gd., 
what will his commission amount to in Federal money? 

Ans. $66.62i. (3.) 

4. Suppose I purchase in Cincinnati 784 barrels of pork, 
at $13.25 a barrel, for a merchant in Philadelphia, who allows 
me a commission of | of 1 per cent ; how much will I re- 
ceive? Ans. $77.91. (2.) 

5. I have remitted to my factor a certain sum of money, 
which he is to lay out for me in iron, and having reserved to 
himself 2i per cent* on the purchase, which amounted to 
$90, he buys for me the iron at $95 a ton, required the 
quantity of iron purchased. 

Ans. 37 tons, 17 cwt. 3 qrs. 16j^ lbs. (5.) 

Note. — As he is to take out his commission previous to making the 
purchase, according to the principles of discount, the purchase money after 
the commission is deducted will be to his commission as 100 to 2|. 

6. Sent 3 cargo of flour to Liverpool, which my factor 
sold for j6987 18s. 6d. ; he invested Uiis sum in broadcloth, 
at d61 3s. 8d. per yard, his commission for selling the flour 
is 2| per cent., and for purchasing the broadcloth If per 
cent, and he is to receive his commission for selling and buy- 
ing out of the proceeds of the flour. Required the number 
of yards of broadcloth that I should receive. 

Ans. 801iVg%yds. (21.) 

NoTB. — ^In this question his commission for selling will be 2| per 
cent, of the price of the flour, but as he deducts his commission for 
selling previous to making the purchase, his commission in this case will 
be discount 

The last two questions are taken from Mr. Greenleaf's 
Arithmetic, in order to contrast his solution with our own. 
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Gnenletf' • lolutioii of the mx£k itatement 
121 6 
18.5 



987.925 
.0225 
4539625 
1975850 
1975850 
JE22.2283125 
20 
4.56625{00s. 
12 



1 3 
20 
23 
J2 

284 

816 

1420 

284 
2272 
231460d. 



6.795| 00d. 

1000 , 

£ 
987 

22 



8. 

18 
4 



=M8 
d. 

6 



965 13 ll^^V^xlOO 



815)96669 



13 



772557 
7335 



3905 
3260 
6457 
5705 



4J 

8 jg g, 

"0(947 18 5|f|<L 

^ 

18958 
12 



752 
20 

15047 
815 

6897 

6520 

377 

12 

4524 

4075 

449 



227601 
816 
1137954 
227501 

1820008 



231460)1854I3764(801///e«j yds, 
185168 



Ana* 



4). 



245764 
231460 

14304 

231460" 



. 8576 
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Our solution, 
yard. 
1 
^39517x3711 

391 
815 ^ 
3 
71 



6786S 46353441(801 g^gVs yds- -^s- 
614 

In making our statement, 18s. 6cL being equal to J^fJ, 
we throw the J@987 18s. 6d. into an improper fraction^ 
(mentally,) and then observe, since 2^ per cent, are to be 
taken from it, (that is, 2i parts from 100 parts,) 97| 
parts will remain, s*^^!^. Now to satisfy the other condi- 
tions we state the terms so as to obtain the present worth of 
the sum indicated by the first part of the statement, discount 
being IJ per cent. In this solution 21 figures completes the 
work after the statement is made ; Mr. Greenleaf 's solution 
requires 305 figures, omitting those in the first statement, 
making a difierence of 284. 

7. If an agent sell 1296 tons of coal at $4.62^ cents a ton, 
and receives 12^ per cent, of the proceeds for his services^ 
what is the amount of his commission t 

Ans. »749.25. (2.) 

8. A commission merchant sold goods in one year to the 
amount of $24,680.60, on which he charged 5$ per cent, for 
his services, what was the amount of his year's labour ? 

' Ans. $1357.433. (0.) 

9. Sold 1680 cords of wood at an average price of $3.75 
a cord, on which my commission was 4| per cent, what did 
it amount to? Ans. $299.25. (6.) • 

10. My factor at New Orleans advises me that he has pur- 
chased on my account 37 bales of cotton at $107.75 per bale, 
what is his commission at f of 1 per cent. ? 

Ans. $14.95^*2. (7.) 
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BANKING. 



A bank is an incorporated institution created for the pur- 
pose of loaning money and dealing in exchange. 

It is owned in shares by a company of individuals called 
stockholders, and its operations are carried on by a president 
and board of directors. 

Banks are authorized by law to issue nptes or bills of their 
own, intended to be a circulating medium of exchange or 
currency instead of gold and silver. 

The interest on a sum of money borrowed of a bank is 
paid at the time when the money is taken out, the borrowef 
receiving as much less than the sum he promises to pay as 
would be equal to the interest of that sum, from the time he 
borrows the money, until the time it is to be paid. 

This interest is called discount, that is, bank disconnt, 
means interest paid in advance. 

Banks take interest for four days more than the number 
intervening between the day when the note is discounted and 
the day on which the time specified in it expires, reckoning 
30 days to the month, hence we must compute the interest 
on the sum borrowed for four days more than the time spe- 
cified in the note. 

1. What is the bank discount on $450 payable 60 da3r« 
hence, at 6 per cent, a year ? 





$ 




M<f> 




15 


flp 


^ 




32 


%i 






Ans. $4.80 

^. What is the bank discount on $960 for 90 days, at 6 
per cent, a year ? 



^1^ 



94 



Ans. tl5.04 
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3. What is the hank discount on W80 for 30 days, at 6 
percent, a year? Ans. t^.TS. (0.) 

4. What is the hank discount on $250 for 120 days, at 6 
percent, a year? Ans. $5.16}. (2.) 

5. What is the bank discount on $780 for 180 days, at 7 
per cent, a year ? Ans. $27.90}« (6.) 

The borrower is allowed 3 days more than the time spe- 
cified in the note, (called days of grace,) interest being taken 
/or these three days, and also for the day on which ^ 
money was borrowed. 

6. What is the bank discount on $1260 for 140 days, at 
65 percent, a year? Ans. $27.72. (0.) 

7. What is the bank discount on $347 for 48 days, at 44 
per cent, a year ? . Ans. $2.25^. (4.) 

8. What is the bank discount on $536 for 41 days, at 7J 
per cent, a year t Ans. $5.02|. (4.) 

9. What is the bank discount on $626 for 79 days, at 5 
per cent, a year? Ans. $7,216+ (9.) 

10. What is the bank discount on $833 for 117 days, at 
6 per cent, a year? Ans. $16,798+ (6.) 

11. What is the bank discount on $1760 for 90 days, at 
4 per cent, a year? Ans. $18.38+ (5.) 

12. What is the bank discount on $24,760 for 120 days, 
at 3 per cent, a year ? Ans. $255.86+ (5.) 

; IS. What is the bank discount on $84 for 60 days, at 8 
per cent, a year ? Ans. $1.19+ (5.) 

14. What is the bank discount on $1358 for 87 days, at 6 
per cent, a year? Ans. $20,596+ (6.) 

15. What is the bank discount on $1670 for 180 days, at 
6i j)er cent, a year ? Ans. $46.94+ (8.) 

16. What is the bank discount on $75 for 90 (kys, at 6 
per cent, a year? Ans. $1.17$. (0.) 

17. How much do I receive on a note of $360 payable in 
90 days, the bank discount being 6 per cent. ? 

Ans. $354.36. (3.) 
I will receive what will remain of $360 after the interest 
of this sum for 90 days is deducted. 

18. A note for $276.80 payable in 5 months, or 150 days 
is discounted at bank, when interest is 6 per cent, a year^ 
what sum do I receive ? Ans. $269.70. (9.) 

X 
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19. If a note for $2640 payable in 4i months be dis- 
counted at bank, at 6 per cent, a year, what sum do I receive f 

Ans. $2578.84. (4.) 

20. A farmer sold wh^at to the amount of $981, for which 
he received a note payable in 6' months, hoW much will he 
receive at bank for this note, money being worth 6 per cent, 
a year? Ans. $950,916. (11.) 

21. Had a note of $8900 payable^ 60 days after date, dis- 
counted at bank, ho#*much did I receive, interest being 6 
pet cent, a year ? Ans. $3858.40. (4.) 

22. Bought 760 barrels of flour, at $4.50 a barrel, and 
sold it the same day for $4.70 a barrel, on a credit of 4 
months, taking a note which I had discounted at bank, at ^ 
per cent, a year, how much d^d I make by the transac- 
tion ? Ans. $78.178f . (30.) 

23. A merchant bought a cargo of oil for $7960, for which 
he gave his note payable in 8 months. If this note be dis- 
counted at bank at the rate of 6 per cent, a year, what sum 
will be received for it? Ans. $7636.29 1. (13.) 



INSURANCE AND POLICIES. 

Insurance is a contract by which one party engages for a 
stipulated sum, or premium per cent, to make up a loss which 
another may sustain. 

The article of agreement between the parties is called a 
policy, 

1. What would be the expense of insuring a house valued 
at $4760, at 1| per cent. ? 

$ ■ 

11.90 

7 



Ans. 



$83.30 



2. What is the insurance of an East India ship and cargo 
▼alued at $17,984, at 15i per cent. ? 

Ans. $2742.66. (4.) 
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3. What must be paid for insurance on a steamboat and 
cargo, the boat being valued at $12,600, and the cargo at 
$14,400, the cost of the policy being $1, and the premium 
being 4h per cent. ? Ans. $1216. (3.] 

4. What would be the premium for insuring a*cotton fac- 
tory valued at $9746, at 2$ per cent. ? 

Ans. $243.65. (0.) 

5. What must be paid for insuring a ship at $21,000, and 
a house valued at $1200, there being two policies at $1 each, 
and the premium on th^ ship being 12$ per cent, on 4 of the 
estimated value, and on the house I5 per cent, for the whole 
value ? Ans. $1620. (0.) 

6. A company owning a steam saw-mill, valued at $27,(^0, 
procured an insurance on it for 4 years, upon these condi- 
tions : for the first year they were to pay Si per cent., for 
the 2d year 3 per cent., for the 3d year 2i per ceiit., and for 
the 4th year 2 per cent., what did fiiey pay in the 4 years ? 

Ans. $3044.80. (0.) 

MISCELLANEOUS QUESTIONS. 

1. How many pounds of coffee at 17 cents a pound are 
equal in value to 3978 pounds of tea at 622 cents a pound ? 

Ans. 14625 lbs. (3.) 

2. A merchant bought a ship for $11,475, and sold her for 
$13,770. How much did he gain per cent., that is, how much 
does he gain on $100 ? . 

Note. — ^The number to which 100 will increajse must be greater 
than lOOy in the same ratio that the number to which $11,475 hcu 
increased (13,770) is greater.than 11,475. 

Hence, we state the question. 
Thus, 

mmn 
120 



Ans. 20 per cent. 

And we find 100 to increase to 120, therefore the gain is 
20 per cent. 
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8 Bought a horse for t75y and sold him for $62.50, what 
did I gain per cent. ? Ans. 10 per cent. (0.) 

4. A merchant bought a lot of flour, at $4,373 a barrel, and 
sold it at $5.15 a barrel, what was his gain per cent. ? 

Ans. 17f per cent.. (0.) 

5. A speculator bought a lot of ground for $2754, and by 
dividing into several small lots, sold the same for $4626.72, 
what was his gain per cent. ? Ans. 68 per cent. (8.) 

6. A man bought a chaise for $154, and sold the same for 
$198, what was the gain per cent. T • 

Ans. 284 per cent (0.) 

7. A stationer sold quills at $1.83| per thousand, and 
thereby gained i of the first cost, but quills growing scarce 
he afterwards raised them to $2.04 per thousand, what did 
he gain per cent, by the last sale ? . 

Ans. 3^^ per cent (3.) 

NoTB. — The learner sbotild constantly bear in mind that the deno- 
minator of a fraction shows the number of parts to be used as a starting 
point to reason upon. In this question one part having been gained ; 
$1.83} must be 6 parts, and the first cost of the quills 4 parts. Then, 
as we wish to find what will be gained on 100, we say that the number 
to which 100 will increase, must be greater ^an 100, in the sao^ ratio 
that the number to which 4 parts (that is |) of $1.83| has be^ 
increased to is greater than (| of 1 83|.) 

Hence, we state the question. 
Thus, 





100 


$^0 


fi 


i 


H 




m 




16S 


Ans. . 


1.39tV 



We might have written 61 on the right and 11 on the left 
of the line, but this would be useless ; 3 figures are all that 
need be written, and even these might be dispensed with, if 
we wish to make the solution of problems an intellectual 
rather than a mechanical process. 

8. If by selling goods at 50s. per cwt. I gain 20 per cent> 
what do I gain or lose per cent, by selling the same at 45s. 
per cwt. Ans. gain 8 per cent. (0.) 
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20 being J of 100, the cost of the goods is 6 parts, and 50 
is 6 parts, then say, the number to which 100 will increase, 
or decrease, must be greater or less than 100, in the same 
ratio that 45s. is greater or less than | of 50. 

9. Sold goods for $166, and by so doing lost 17 per cent, 
whereas I ought in dealing to have cleared 20 per cent, how 
much ought the goods to have been sold for ? 

Ans. $240. i 

Note. — 17 parts lost out of 100, 83 parts remain. This question 
should be solved mentally, without a statement. 

10. Sold goods for $63, and by so doing lost 17 per cent, 
whereas I ought in dealing to have cleared 20 per cent, what . 
was the amount of loss sustained ? 

Ans. $28.08||. (7.) 

NoTB. — According to this question, ^100 worth of goods are sold for 
$83 instead of $120. Now in order to make up the loss sustained by 
selling thus, we must gain $S7 on $83 ; and by gaining on $63 in the 
same ratio, we find the loss sustained by selling for $63. 

11. .A merchant sold a quantity of coffee at 15 cents per 
pound, and by so doing lost 10 per cent., soon after he sold 
another parcel to the amount of $525, and gained 40 per 
cent. ; how many pounds were there in the last parcel ? 

Ans. 2250 lbs. (0.) 

12. Bought a quantity of goods for $480, and after keep- 
ing them 5 months sold them for $576, how much per cent, 
was gained by this transaction ? 

Ans. 17^. per cent. (5.) 

NoTB. — 6 per cent a year will be 2|. per cent for 5 months, that is, 
21 parts on 100 parts=: ^, hence $480 will amount in 5 months to (|^ 
of $480 ;) now this J^ of $480 must increase to $576, and 100 is to 
increase in the same ratio. 

13. Bought 86 yards of broad cloth for $297.50, and sold 
it at $4.87i a yard, what was the gain per cent. ? 

Ans. 39| per cent. ^7.) 
It is not necessary to find the cost per yard, but simply to 
indicate it, 
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Thus, 



• 



7 $fi 
$ 39 

975^ 
Ana, ia94=:394 percent 

14. The interest on a certain note for 1 year and 9 months 
was $49,875, what was the principal, supposing the rate of 
interest to be 6 per cent, a year? Ans. $475. (2.) 

Remark. — $100 gains $6, and 
a greater sum will be required to - 100 

gain $49.87 J ; again, $100 gains t^f^P 

some interest in 1 year, and a ^19 

less sum will effect the same ^ 

having 1 year and 9 months to Ans. $475 

gain it in. 

15. What principal at 5 per cent a year will gain $35 ia 
16 months and 24 days t Ans. $500. (0.) 

16. A trader bought some goods for ^18 and sold the 
same immediately for JS25, on a credit of 4 months, what is 
gained at this rate per cent, a year ? 

Ans. ^116 13s. 4d. on i^lOO. (0.) 
£7 is gained on ^618 — ^i^lOO will gain more. 
£7 is the gain for 4 months — the gain for 12 months will 
be more. 

17. A usurer put out $75 on interest, and at the ond of 
8 months received for principal and interest .$79, at what 
rate per cent a year did he receive interest ? 

Ans. 8 per cent ? (0.) 

18. R gave 189 yards of linen at 6s. 8d. per yard, to 
for 42 yards of cloth, what was the cloth per yard ? 

Ans. 30s. ^0.) 

19. A man purchased 7 pieces of muslin at $13.75 per 
piece, bi^t finding it somewhat damaged, he paid $3.12i a 
piece for having it dyed ; how much per piece must it bf 
sold for tp gain 12 per cent, on the whole cost ? 

Ans. $18.90. (0.) 

20. A merchant found that by selling cloth from a certain 
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piece at $2.75 a yard he gained 10 per cent., he then raised 
the price to $3.25, what was his gain per cent, by selling at 
the last price ? Ans. 30 per cent. (0.) 

21. If I purchase 16 pieces of cloth at $14 a piece, and 
sell 5 pieces at $17 a piece, and 6 at $15 a piece, at what 
price per piece must I sell the remainder to gain 12 per cent, 
on the whole? Ans. $15.17|. (9.) 

22. The sales of certain goods amount to $1873.40, what 
sum is to be received for them, allowing 2i per cent, com- 
mission for selling, and i per cent, on the money to be trans- 
mitted, to be deducted from the proceeds of the goods, after 
the commission is taken out ? 

Ans. $1822j^j. (15.) One statement. 

23. Bought a hogshead of molasses for $112, but a number 
of gallons having leaked out, I sell the remainder for $2.21 f 
per gallon, and by so doing lose 6 per cent. ; how many 
gallons leaked out ? Ans. 15 gallons. (0.) 

NoTB. — iJ of $112 wUl be the amount the number of gallons re- 
maining must be sold for. 

24. If I sell cloth at $5.60 per yard, and thereby lose 7 
per cent., what should I gain or lose per cent, by selling it 
at $6.25 per yard ? Ans. 3 ySy^j per cent. gain. (6.1 

25. How many bushels of potatoes, at -375 cents a busnel, 
must be given for 387i pounds of beef, at 7 cents a pound ? 

Ans. 721 bushels. (0.) 

26. A factor purchased 17 bales of cotton, each containing 
4 cwt. 1 quarter, 5 pounds, at 111 cents a pound, what wiU 
his commission amount to, at 2^ per cent. ? 

Ans. $23.50|J. (9.) 

27. If $875 in 7 years, 8 months, amounts to $1478.75 
at simple interest, what is the rate per cent, a year ? 

Ans. 9 per cent. (0.) 

28. A merchant purchased goods for $750 ready money, 
and sold them again for $900, payable in 9 months ; what 
did he gain, allowing money worth 6 per cent, a year ? 

Ans. $111,248+ (15.) 

29. If 271 cwt. of sugar be sold at $12.50 per cwt., and 
there is gained 17 per cent., what was the first cost of the 
whole? • Ans. $293.80^^7. (16.) 
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PARTNERSHIP. 

Partnership is the association of two or more persons in 
business, with an agreement to share the profits and losses 
in proportion to the amount of capital stock contributed by- 
each. The company thus associated is called a firm. 

1. Thompson & Williams are partners;. Thompson has 
$8400 invested in the joint stock, and Williams has $5600, 
their business in one year is found to yield a profit of $2800; 
what should be each one's share of this profit, as the whole 
amount of capital invested is $14,000, and the gain $2800, 
and as each one's share of the gain is to be in proportion to 
his capital? 

Thompson's share will be AV^=| of 2800, and Wil- 
liams's ^^^^l of 2800. 



Or, 4^1000 
Thompson's share 



2800 
$1680 



Williams's share 



6600 



$1120 



Hence we see that each partner's share of the profits will 
have the same ratio to the whole gain that his share of the 
joint stock has to the whole stock. 

2. Clark & Davis trade in company ; Clark puts in $950, 
and Davis $640, they gain $530 ; what is each one's share 
of the^ain? 

% 

m 

Davis' share 



Ans 



{ 



Clark's share 



640 



$213,331 



950 



$316,661 



3. Adams & Bender purchased goods to the amount of 
$1760, of which Adams paid $780, and Bender $980. They 
gained $550 ; what was each one's share of the gain ? 

C Adams's $243.75. > ,^ v 
^Bender's 306.25.5 ^"^ 



Ans. 
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4. Three merchants traded together ; A's stock was $1780^ 
B'g $3460, and C's $2960. They gain $840 ; what is each 
one's share of this gain ? 

Ans. -{ B's $287. J. (0.) 



r A's $207.6611 

s. \ B's $287. I 

(^ C's $345,330 



5. A, B, and C freighted a vessel with 3680 barrels of 
flour, of which 1260 barrels belonged to A, 1620 to B, and 
800 barrels to B ; by reason of a storm at sea they were obliged 
to throw 184 barrels overboard ; how much of this loss must 
each sustain ? f A 63 barrels. 

Ans. 



r A 63 barrels. 1 

^ B 81 barrels. I (0.) 

I^C 40 barrels. J 



6. Anderson, Baker & Jones traded in company ; A put 
in $5000, B put in $6500, and J put in $7500 ; they gain 
40 per cent, on their capital, but receive the whole amount 
of their gains in bills, on which they are obliged to allow a 
deduction of 10 per cent. ; how much was each man's net 
gain? (- A's $1800. 

Ans. 



r A's $1800.-) 

-{ B's $2340. I (0.) 

tJ's $2700. J 



7. Three merchants trading together lost goods to the value 
of $1920 ; now suppose A's stock was $2880, B's $11,520, 
and C's $4800, what share of this loss must each sustain? 

'A $288. 



rA r.5»». ) 

Ans. { B $1152. } (0.) 

(C $480.) 



8. A bankrupt is indebted to A $384.60, to B $786.75, to 
C $850.65, and his property is found to be worth $1348. 
If the whole of this property be divided among his creditors, 
how much will each receive ? f A $256.40. (5.) 

Ans. < B $524.50. (3.) 
/ C$567.10. (3.) 



FELLOWSHIP HAVING REFERENCE TO TIME. 

9. Two men hired a pasture for $16.80 ; A had 8 cows in 
the pasture for 4 months, and B had 16 cows in for 3 months; 
how much of the price of the pasture should each pay ? 

The pasturing of 8 cows for 4 months would be worth as 
much as the pasturing of 32 cows for 1 month, and the pas- 
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turing of 16 cows for 3 months would be worth as njuch as 
the pasturing of 48 cows for 1 monthj hence the question is 
the same as if A had kept 32 cows, and B 48 cows in the 
pasture during 1 month, or during the season, and they must 
pay accordingly. 



32+48=80 cows 

Ans. A paid 



J 32^ ^0' 48 

$6.72 Bpaid I1IO.O8 



RULE. 



Multiply each man's stock by the time it is continued in 
trade, then the share of each will have the same ratio to the 
whole expense, gain or loss, that each particular product has 
to the sum of all the products. 

10. A, B, and G, traded together; A put in $70. for 10 
months, B $180 for 5 months, $200 for 3 months. They 
gain $132 ; what was each man's share of this gain ? 

$ 9 $ $ 

70x10=700 I m I l^^fi I M;^ 

180x 5=900 p,^\ 700 Jtt^l 9^ fipif^^ 600 

200x 3=600 Ans. A $42 B $54 C $36 

2200 

11. A, B, and^ formed a joint stock of $13,176, by 
which they gained $936 ; A's money was in trade 4 months, 
B's 5 months, and G's 13 months ; what was each one's 
share of the gain, A's stock being $4680, B's $5616, and 
C's $2880 ? ( A's gain $208. 



{A's gam $30W. ) 
B's gain $312. > (0.) 
C's gain $416.) 



\ gain $416. 
12. Taylor, Martin & Smith trade in company; Tay 
lor's capital, which was $345.75, was in trade 6 months, 
Martin's capital was $378, and was 5 months in trade, Smith's 
capital was $362.25, and was 8 months in trade. They- 
gain $320.25 ; what was each man's share of the gain T 

Taylor's $96.81. 



{Taylor's $96.81.) 
Martin's $88.20. \ (6.) 
Smith's $135.24.) 
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13. Three men, P, S, and T, undertook to construct an 
embankment, to prevent the overflowing of some meadow, 
on the margin of the Delaware, for which they were to re- 
ceive $1875 ; P employed 18 workmen during 24 days, S 
employed 27 workmen 21 days, and T employed 16 men 
36 -days; how should the $1875 be divided among the three 
undertakers?. fP$514.28f) (7.; 

Ans. 



/ P $514,284. ) (7. 
{ S $675.00. } (0. 
(T$685.71f) (7.^ 



14. A, B, and C, made a stock for 12 months ; A put in 
at first $873.60, and 4 montiis after he put in $96 more ; B 
at first put in $979.20, and at the end of 7 months he took 
out $206.40 ; C put in at first $355.20, and 3 months after he 
put in $206.40, and five months afler he put in $240 more. 
At the end of 12 months their gain is found to be $3446.40; 
what is each man's share of the gain ? 



Ans. 



( A's $1334.825+ y (47.) 
{ B's $1271.614+ } (47.) 
(C's $839.96+ j (33.) 



DUODECIMALS. 

. Duodecimals are fractions of a foot. The word is derived 
from the Latin word duodecimo meaning 12, a foot being 
divided into 12 equal parts, called inches, or primes, and the 
inches are again divided into 12 equal parts called seconds, 
&c. 

1. If a room be 16 feet long, and 12 feet wide, how many 
square feet of boards will lay the floor, allowing the boards 
already dressed and fitted to each other ? 

If we might suppose the room 16 feet long, and 1 foot 
wide, 16 square feet would make the floor. If it were 2 feet 
wide, twice 16 feet would be required. If 3 feet wide, 3 
times 16 feet, and if 12 feet wide, 12 times 16 square feet, 
that is, if we multiply the number denoting the feet in the 
length of the room by the number denoting the feet in the 
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width of the room, the product wfll be the number of square 
feet. Ans. 16x12=192 sq. feet. 

2. How many square feet in a floor 16 feet 8 inches long, 
and 12 feet 6 inches wide ? 



Feet 

25 

625 



Ans. 2081 feet. 

3. What will be the cost of 12 boards, each 14 feet 8 inches 
long by 1 foot 3 inches wide, at 3 cents a foot ? 

Feet. 

af 44 14 ft. 8in.=Jl4f=V 
^ 5 lfL3in.=:U=f. 

3 



Ans. $6.60 

4. What will the expense be for boards to make a fence 
87 feet 6 inches long, and 5 feet 4 inches high, at 2^ cents a 
foot? Ans. $11.66*. (0.) 

5. What must I pay for boards sufficient to cover the sides 
of a building 37 feet 6 inches long, 23 feet 4 inches wide, 
and 16 feet 8 inches high, at 2i cents a foot. 

Ans. $50.69|. (5.) 

6. What will the plastering of the ceiling of 4 rooms, 
each 29 feet 4 inches long, and 22 feet 6 inches wide come 
to at 12 cents a square yard ? Ans. $35.20. (0.) 

7. If a ceiling be 59 feet 9 inches long, and 24 feet 6 
inches broad, what will the plastering of it come to at 9 cents 
a square yard? Ans. $14,631. (5.) 

8. What will the paving of a court yard come to at 12| ^ 
cents per square yard, tlie length 97 feet 6 inches, and the 
breadth 58 feet 10 inches ? Ans. $79.67;5?2. (18.) 

9. A workman plastered 3 roorns at 12 cents a square 
yard The ceiling of each room was 20 feet by 16 feet 6 
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iikches, and" the walls were 9 feet 6 inches high. What did 
the plastering amount to, supposing 9 square feet to have 
been deducted for doors, windows, &c. 

Ans. $39.74. (7.) 2 statements. 

10. The walls of a hall 54 feet 8 inches long, 47 feet 10 
indhes wide, and 16 feet 8 inches high, is to be papered at 4 J 
cents a square yard, a deduction being made for 1 door 7 feet 
inches high by 4 feet 4 inches wide, 6 windows 7 feet 2 
inches high by 4 feet 3 inches wide, and a mop board 10 
inches wide around the hall. What will be the expense for 
papering? Ans. $15.16|. (55.) 4 statements. 

11. How many feet of board measure, in a plank 17 feet 
6 inches long, 1 foot 3 inches wide, and 3^ inches thick ? 

Note. — By board measure we are to understand 1 inch as the 
standard thickness, — a plank, therefore, 3^ inches thick will contain 3^ 
times as many square feet, of board measure, as a board 1 inch thick of 
the same length and width. 

Hence we state the question, 



Thus 2 

4 
2 



35 
5 

7 



1225 

Ans* 76y^g square feet. 

12. How many feet of board measure in 4 planks, each 
18 feet 9 inches long, by 1 foot 4 inches wide, 2^ inches 
thick? Ans. 250ft. (0.) 

13. What must I pay for 9 planks, each 34 feet 4 inches 
long, by 2 feet 3 inches in width, and 3| inches thick, at 2| 
cents a foot, board measure ? Ans. $62.13§J. (20.) 

14. How many feet, board measure, will be required to 
lay a barn floor, 76 feet 10 inches long, by 58 feet 4 inches 
wide, with plank 2J inches thick, allowing 5 per cent, for 
waste? Ans. 12,974^>^'^5 ft. (29.) 

15. A bridge 96 feet long, and 18 feet 8 mches wide, is 
to be laid anew with plank 3^ inches thick, what will be the 
expense of the lumber, at 2i cents a square foot, board 
measure? Ans. $131.04. (0.) 
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16. How mvnj solid or cubic feet, in a piede bi tcaaf /ng 
12 feet ]oDg, 7i inches wide, and 6 inch^ deep. 

Remark. — If this piece of scantling were 1 foot wide 40id 
1 foot deep, it would then contain 12 cubic feet, and if it were 
1 foot wide and only 8 inches deep, it would contain but f 
of 12 cubic feet, (8 inches being 1 of a foot,)— now since it 
would contain f of 12 feet, by being 8 inches deep and 1 foo« 
wide, it will contain but i as much by being 7^ inches wide, 
(as 7i inches is f of a foot,) hence, we state the question, 
Thus, ]±^ 

^r 6 cubic feet. Ans. 

Again, suppose we look at it thus, a cubic foot heing 12 
inches long, 12 inches wide, and 12 inches deep, contains 
1728 cubic inches, which is the result of multiplying together 
the numbers representing the inches, in the length, width, 
and depth or thickness. If, in like manner,* we multiply to* 
gether the numbers representing the inches in the length, 
width, and depth or thickness of the scantling, we will have as 
the result, the number of cubic inches it contains. Thus, 
12 ft. =144 in. x7ix8=8640 cubic inches, which is 6 
times 1728, therefore the scantling contains 5 cubic feet 
Hence, if the numbers representing the length, width, and 
depth, be multiplied together, the result will be the cubic 
contents in the same denomination as the factors. 

17. How many cubic feet does a slab of marble, 4 feet 41 
inches long, 3 feet 7 inches wide, and 1 foot 4 inches thick, 
contain ? 



8 
3 


35 
43 


72 

18. What is a pile of wc 
7 feet 6 inches high, worth, 

2 


1605(20?! cubic ft. Ans. 

>od 28 feet long, 8 feet wide, and 
at $4.00 a cord 

15 



A cord 4;^ ft. 



Ans. $52.50 
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19. How many cords of wood in a pile 47 feet long, 32 
feet wide, and 12 feet high? Ans. 141 cords. (0.) 

20. What is the value of a pile of wood 97 feet 9 inches 
long, 24 feet wide, and 6 feet 4 inches high, at the rate of 
♦2.50 a cord? Ans. $244.37^. (0.) 

21. A tanner has a hark house 96 feet long, 37 feet 6 
inches wide, and 18 feet 8 inches high to the beam, to which 
he wished to fill it with bark, at an average price of $7.25 a 
cord, what sum will it cost ? Ans. $3806.25. (8.) 

22. If a pile of stones be 54 feet \ong, its average width 
16 feet 6 inches, and height 7 feet 3. inches; how many 
perches does it contain, a perch of stone being 24| cubic feet. 

Ans. 261 perches. (0.) 

23. What is the value of a pile of stone, the average 
length, width, and height, being 25 feet, 125 feet, and 55 feet, 
in order, at 75 cents a perch ? Ans. $52,083. (0.) 

24. A man has a cellar 28 feet long, 17 feet 6 inches 
wide, and 7 feet 4 inches deep, to be walled with stone, the 
Wall to be 15 inches thick ; what will the stone cost at 72 cents 
a perch? Ans. $22.96*. (4.) 

^ NoT£.*-You must deduct 4 times the thidmess of llie wall from 
twice the sum of the length and width, fba- if the side walls are supposed 
to extend the whole length of the cellar, the length of each end wall 
will be twice the thickness of the wall, less than the width of the cellar. 

25. A agrees to dig a cellar for B, 34 feet 8 inches long, 
27 feet 6 inches wide, and 6 feet 9 inches deep, at 9 cents 
per cubic yard, what will it amount to ? Ans. $21.45. (0.) 

26. A farmer has a bin 19 feet 6 inches long, 3 feet 10 
inches wide, and 4 feet 8 inches deep, filled with wheat, 
which he. wishes to sell at $1.08 a bushel, what is the whole 
worth'at this rate ? Ans. $302.73|. (18.) 

' NoTE^—The standard gallon, dry measure, contains 268| cxibic 
inches, and of course the bushel 8 times 268| cubic inches. 

27. How many hogsheads of water will a vat 9 feet 9 
inches deep, 7 teet 7 inches long, and 4 feet 6 inches wide 
hold ? The gallon, wine measure (by which water is mea- 
sured) contains 231 cubic inches. 

Ans. 39|f hogsheads. (11.) 
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28. A bushel measare is 181 inches in disimeter, and 8 
inches deep, how many cubic inches doe? it contain ? 

Note. — ^In order to solve this question, take, instead of the bushel 
measure, a box 8 inches deep, and 1 8^ inches acroM 
each side, measured in the clear, and suppose the 
annexed figures, one to represent the bottom of the 
box, and the other that of the measure ; then, if 
you multiply together the length width, ^each 18^ 
inches) and depth of the box, the result will be 
the number of cubic inches contuned bj the box; 
but it is obvious that the bushel measure will not 
contain so much, since a quantity equal to that 
contained in the four comers of the box will remain after the bushel is 
filled. Now it has been ascertained that the area of a circle, whose 
diameter is 1 will be .7864, a little more than j, whilst the area of a 
square whose side is ? foot or 1 inch, &:c., will be I cubic foot, 1 cubic 
inch, &c. Hence if you multiply the contents of the box by the decU 
mal .7854, you find the cubic inches in a bushel to be 2150.4252. 

29. How many gallons of water will a tub that is 3 feet 8 
inches in diameter, and 2 feet 3 inches deep hold ? 

Ans. 177.7248 gals. (10.) 

30. How many gallons of water will a cistern 8 feet 3 
inches deep, and 3 feet 6 inches in diameter hold ? 

Ans. 593.7624 gals. (3.) 



INVOLUTION. 

Involution is the raising of powers from any given num- 
ber as a root. 

A power is the number resulting from the multiplication 
of any given number called a root, a certain number of times 
in regular succession by itself; for example let=3 be multi- 
plied into itself. 

\ Thus, 3*=3 the root or first power. 

3^=3x3=9 is the 2d power or square. 
3«=3x3x3=27 is the 3d power or cube of 3. 
3*==:3 x3 x3 x3=81 is the 4th power of 3. 
3*^3x3x3x3x3=243 is the 5th power of 3. 
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The number denoting the power is called the index or ex- 
ponent of the power — ^thus — S* denotes the fifth power of 3, 
sgoid 5 is the index or exponent. 

MENTAL OPERATIONS. 

1. What is 4«? 6. What is 5*? 

2. What is 6*? 7. What is 6*? 
8. What is 9^? 8. What is 7*? 

4. Whatis24«? 9." What is 8*? 

5. What i^ 78? 10. What is 9*? 
11. What is 10*? 

13. What is (3^)8? Ans. (|)»=}|j=42} 

13. What is (2i)M Ans. (3)«=4^9=5J. 

14.Whatis (4lV»? Ans. (lOU?.) 

IS.Whatis (5|)«? Ans. Sl^^^ tO.) 

16. What is (2l)*t Ans. 39 J^ (0.) 

17. What is (2|)*? Ans. 228 J|. (9.) 

18. What is (45)«? Ans. 9l|. (0.) 

19. What is (m)^? Ans. 6359f. (5.) 

20. What' is (25)*? Ans. 390625. (8.) 

Note.— The square of the second power win be tiie fourth power. 

21. Multiply the second power of 4 by the second power 
ef 4— thus, 4«x4«=4*=(4x4)x(4x4)=266. 

22. Multiply the third power of 4 by the second power 
of 4— thus 4«x4«=4«=(4x4x4)x(4x4)=1024. 

23. Multiply the fourth power of 4 by the fourth power of 
4— thus,4*x4*=4«=(4x4x4x4)x(4x4x4x4)=65536. 

24. Multiply the fifth power of 3 by the fourth power of 3, 
thus, 3«x3*=39=(3x3x8x3x3)x(3x3x3x3)=19683. 

Hence, we see that the second power multiplied by the 
second power produces the fourth power ; the third power 
multiplied by the third power produces the sixth power ; 
the fourth power multiplied by the fourth power produces the 
eighth power, &c. &c. 

Let the answers to as many of the following questions as 
possible be given by a purely mental operation. 

25. What is the second power of 29, of 14, of 18, of 47j 
of 16? 
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26. What is the third power ofS, of 2, of 4, of 6, of 6, of 
7, of 8? 

27. What is the fourth power of 1, of 2, of 8, of 4, qf 5, 
of6,of7, of8? 

28. What is the fimi power of 1, of 2, of 3, of 4, of 5, of 
6, of 7, of 8, of 9? 

29. What is the sixth power of 1, of 2, of 3, of 4, of 5, of 
6, of 7, of 8, of 9? 

30. What is the seventh power of 1, of 2, of 3, of 4, of 5, 
of6, of7? 

31. Multiply the second power of 3 hy the fourth power 
of 3, 4« by 4\ 2* by^, &» by 5», 6« by 6», 8» by 8», 9» by 9» 
7* by 7». 

32. If the third power of 4 be multiplied by the fourth 
power of 4, what power of 4 will the product be ? 

Ans. The seventh power of 4, that is, the sum of the ex- 
ponents expresses the power. 

33. What power of 6 will e*x6* give ? Ans. 6». 

34. What power of 8 is 8«x8* equal to ? Ans. ^. 

35. What power of 7 is 7*x7«, of 4 is 4?x4\ of 9 is 9«x9*, 
of5is57x5«1 

36. What power of 3 is 3»x3*x3«, of 8 is 8*x8»x8», of 
2 is 2'' X 2^? Since the sum of the exponents expresses the 
power resulting from the multiplication of different powers 
of a number together, and division is the opposite of multi- 
plication, the difference of the exponents will express ihe 

?ower resulting from the division of one power by another, 
'bus, if we divide the fifth power of 8 by the third power 
of 8 we get the second power. 

|=8«or94 ^:^ 
^ or thus, ^^ 

¥\^ 
8 
J_8 
64 

87. Divide 9^ by 9», 8^ by 8*, 6^ by 6*. 

88. Divide 17* by 17«, 14* by 14», 13* by 13«. 

39. Divide 8^x8* by 8*, 4»x4«x4* by 4*. 

40. Divide 4» by 4», 2^ by 2», W by 37. 
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41. What is 8°— observe that 8=8*, and since 8^ divided 
by 8*=8*=9f 9(Mt follows that 8* divided by 8*=(8*|8*)s=8« 

8~ |l 

Therefore 8o=l, (26)o==l, (36)o=l, that is, any number 
whose exponent is 0, is equal to 1, for the meaning of the 
the expression is the division of the number by itself. 

42. Multiply 4» by 7«. Ans. 4x4x4x(7x7)=s3ia6, . 

43. Divide 8* by 4*. 



Ans. 4 



44. Multiply (12)3 by (i6)a 

45. Divide (12)5 by (16)3. 

46. 

47. 
48. 
49. 
50. 
51. 
52. 



Multiply (1.7)^ by (1.4)^, 
Multiply (4f )3 by mf. 
Multiply (8i)* by (/^)3. 
Divide (6.4)3 by (1.6)'. 
Divide (12.96)2 by (30)3. 
Divide (1.225)2 by (35 js. 
Divide 17^)^ by (81)^ 



53. Divide (2.56)« by (48)^. 



Ans. 442368. 

Ans. 60|. 

Ans. 5.6644. 

Ans. 4630^. 

Ans. 68. 

Ans. 64. 

Ans. .0036. 

Ans. .000035. 

Ans. 8. 

Ans. .0028f 



(0. 
(7. 

(0.) 
(0.^ 



54. Multiply (1.75)3 by (49)^ Ans. 12867||. (21. 



EVOLUTION, OR THE EXTRACTION OF ROOTS. 

Evolution, from the Latin (evolutio, the act of unfolding, 
or unrolling,) is the reverse of involution^ and teaches to find 
the roots of any given powers. 

The root of any number, is such a number as being mul- 
tiplied into itself a certain number of times will exacdy pro- 
duce that number ; thus, 6 is a root of 36, because when 
multiplied by itself it will exacdy produce 36: 5 is a root of 
125, because when used 3 times as a factor it will exacUy 
produce 125 : 6 is the second or square root of 36, because 
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it will produce 86, by being uted twice as a factor, — 5 is 
the third or cube root of 125, because it will exactly produce 
125, by being used three times as a factor, hence the root is 
denominated the square, cube, ^., or, more properly, the 
2d, 3d, ^c. root, acc<M?ding to the number of times it must 
be used as a fkctor to produce the power whose root is 
required* 



SQUARE ROOT. 

The extraction of the square root is the finding of a num- 
ber whose second power is the number whose root is required. 



MENTAL EXERCISES. 



1. What is the square root of 25 ? Ans. 5. Why ! Say, 
because the second power of 5 is 25. 

2. What is the square root of 81 1 

3. What is the square root of 64 ? 

4. What is the square root of 144 ? 

5. What is the square root of 169? 

6. What ii^the square root of 256 ? 

7. What is the square root of 576 ? 

8. What is the square root of 400 ? 

9. What is the square root of 196 ? 

10. What is the square root of 824? 

11. What is the square root of 121 ? 

12. What is the square root of 841 ? 

13. What is the square root of 1621 ? 

14. What is the square root of 1296 ? 

15. What is the square root of 6625 ? 

16. What is the square root of 4096 ? 
* 17. What is the square root of 225 ? 

18. What is the square root of 289 ? 

19. What is the square root of 361 ? 

20. What is the square root of 484 ? 

21. What is the square root of X024 ? 



Why? 

Why? 

Why? 

Why? 

Why; 

Why? 

Why? 

Why? 

Why? 

Why? 

Why? 

Why? 

Why? 

Why? 

Why?v.^ 

Why? 

Why? 

Why? 

Why? 

Why? 
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22. What is the square root of 1444 ? Why? 

23. What is the square root of 1 156 ? Why ? 

24. What is the square root of 961? Why ? 

25. What is the square root of 1225 ? Why ? 

26. What is the square root of 676 ? Why ? 

27. What is the square root of 9801 ? Why ? 

28. What is the square root of 3481 ? Why ? 

29. What is the square root of 6084? Why ? 

30. What is the square root of 529 ? Why ? 

31. What is the square root of 625 ? Why? 

32. What is the Square root of 2401 ? Why? 

33. What is the square root of 3025? Why? 

34. What is the square root of 4225 ? Why? 

35. What is the square root of 1936 ? Why ? 

36. What is the square root of 2025? Why? 

37. What is the square root of 6561 ? Why ? 

38. What is the square root of 7225? Why ? 

39. What is the square root of 1681 ? Why ? 

The second power or square of any number will contain 
"either twice as many figures as the root, or one less thaii 
twice as many. 

Thus the second power of 32 is 1024, 4 figures — twice the 
number in the root. 

The square of 31 is 961 — 3 figures, one less that twice 
the number in the root. 

The square of 317 is 100489 — 6 figures, twice the number 
in the root. 

The square of 316 is 99856 — 5 figures, one less than 
twice the number in the root. 

The square of 3163 is 10004569—8 figures, twice the num- 
l)er in the root. 

The square of 3162 is 9998244—7 figures, one less than 
twice ihe number in the root. 

Now it is obvious that the square of any number of two 
figures greater than 31, must contain 4 figures, and that the 
square of any number of 2 figures less than 32, will contain 
but 3 figures. 

Also-that the square of any number of 3 figures greater than 
816, must contain 6 figures, and the square of any number 
of 3^ figures less than 317, will contain but 5 figures. 
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It IS likewise evident froin the above examples, that the 
square, or 2d power of any number of 4 figures greater 
than 3162, must contain 8 figures, whilst the square of any 
number of 4 figures less than 3163, will contain but 7 figures. 
Another fact may be inferred from the above examples, viz.. 
If a number contains 4 figures, its root must be greater than 
31, and if but 3 figures, its root will be less than 32. Likewise, 
if a number contains 6 figures, its root must be greater than 
316 ; and if it contains 5 figures, its root will be less than 317. 

And again, if a number contains 8 figures, its root must be 
greater than 3162, whilst if it contains but 7 figures, its root 
will be less than 3163, &c. 

We may remark further, since the power, or square always 
contains either twice, or one less than twice as many figures 
as its root, it follows that the root must contain half as many 
figures as the power, when the power is an even number, or 
half as many as the number of figures in the power increased 
by one, when the power contains an odd number of figures. 

If we multiply any number of two figures by itself and 
write each product in a separate column, the result thus pre- 
sented will enable us to understand more fully the formation 
pf the 2d power, or square, and to comprehend the po- 
cess of resolving it into its factors, or finding its root. 

Take for exiample 47, and separate the units and tens by 
a line. \ 

Thus, 



16 


4 
4 

88 
28 


1 "^ 
7 

49 



Two products appear in the second column, but this is 
only the same product written twice, 7 times 4, and 4 times 
7 being the same. The whole product we see contains the 
square of the tens figure (4) ass 16, twice the product of^the 
units and tens, (7x4x2)s28x2) together, with the square 
of the units figure (7)*=49. Now if the square were always 
presented in this form the process of finding the square root 
would be a very simple process, as we would only need 
to take the root of the numbers . in the right and left-hand 
columns. Thus the square root of 49 is 7, and the square 
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root of 16 in the left-hand column is 4 tens, these placed ad* 
cording to their numerical values express the root (47.) 

It is important that the learner should fully understand 
and remember the formation of the square or 2d power, 
hence we will repeat: — The s^'wareof any number of 2 figures 
will contain, first, the square of the tens figure ; secondly, 
twice the product of the units and tens$ and thirdly, the 
square of the units, 

EXAMPLES FOR MENTAL EXERCISE. 

What numbers should occupy the middle column in the 
following statements? * 

- 1. I 25 I I 9 I Say, twice 15. Why ? Because 
the square root of 25 is 5, (tens,) and the square root of 9 itf 
3, (units,) and the middle column must contain twice the pro- 
duct of the units and tens ; therefore it must contain twice 
the product of 3 and 5, or twice 18. 

2. What number in the middle column in this statement ? 
f 49 I I 64 I Ans. Why ? 

3. What number in the middle column ? | Bl { | 36 |> 

Ans. Why? 

4. What number in liie middle column? | 36 | | 16 

*Ans.. Why ? 

5. What number in the middle column? | 25 | | 25 

Ans. Why ? 

6. What number in the middle column ? | 64 | | 49 

Ans. Why ? 

7. What number in the middle column ? | 16 | | 25 

Ans. Why ? 

8. What number in Ae middle column ? | 64 | | 64 

Ans. Why? 

9. What number in the middle column? I 81 | [81 

Ans. Why ? 

10. What is this square fully expressed ? | 36 | | 64 
The number in the middle column must be tens, because 

the product of the units and tens simply expresses what the 
tens figure amounts to when repeated as many times as the 
units figure contains 1, and the number in the left-hand 
cidumn must be hundreds, because the result of ten mulU-» 
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plied by' ten, is 100, and therefore any number of tens multk 

Elied by tens must be hundreds. Hence the square in the 
uBt example when fully expressed will be 



64 
96 

4624 

11. What is this square fully expressed ? 

12. What is this square fully expressed ? 

13. Express this square in full, 
out expressing the component parts. 



or, 64 

960 

3600 

4624 



14. Express this | 25 
ing the component parts. 



I 16 I I 25 I 
36 I 16 

49 I ' I 16 I with- 
'Thus, 5476. 
in full without express- 



15. Express this 

16. Express this 

17. Express this 



81 
36 
25 



|64 

25 
36 
36 

es in like manner. 



without the parts, 
in full« 
infuU. 



\ Express the first ten exampl 

18. What number should occupy the right-hand colunmto 
complete this square. 



16 



28 
28 



4 being the root of 16, the number required is such that 
its root multiplied by 4 will produce 28, this root we see 
at once must be 7 ; therefore the number required in the right- 
hand column is 49, the square of 7. 

19. What number will complete this square ? 

36 I 30 I ^ 

130 



>^ 



20. What number will complete this square ? 



49 



21 
21 



^ 



21. 



What number will complete this square ? 

I 64 I 80 I I 



This example differs from the three preceding ones only 
by the number in the middle column being expressed entire. 
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instead of writing it in two parts. Now since the root of the 
number in the left-hand column, divided into one of those 
numbers in the middle column, will give the root of the num- 
ber which should occupy the right-hand column, (tfiat is, the 
units figure of the square root,) it follows that twice the root 
of the left-hand number, divided into the whole number in 
the middle column, will give this root, or the units figure of 
the square root required also. 

22. What number will complete this square ? 

I 36 I 84 I I Un ^^. 

23. What number will complete this square ? 

I 25 I 70 I I U^i 

24. What number will complete this square ? 

I 81 I 90 I I 

25. What number will complete this square ? ^u 

1 4|36| I y\ ^ 

26. What number will complete this square T ^ V^ 

1 9 |54| I ^ ' ^ 

27. What is the square root of this square when com- 
pleted ? I 16 I 56 I I 

The square root of 16 is 4, twice 4 are 8; now 8 will go 
7 times into 56, hence 7 is the units figure and 4 the lens, 
47 therefore is the root required. 

28. What is the square root of | 36 | 48 | | when 
completed ? 

29. What is the square root of | 49 | 70 | | when 
completed ? 

30. What is the square root of | 25 | 80 | | when 
completed ? 

31. What is the square root of | 9 | 48 | | when 
completed ? 

32. What is the square root of | 1 | 12 | | when 
completed ? 

33. What is the square root of | 1 | 14 | | when 
completed ? 

34. What is the square root of | 9 | 30 | | when 
completed " 



? 



Z 
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86. What is the iquare root o( \ 4 |.% | | wheii 
completed ? 

36. What 18 the square root of | 4 | 82 | | when 
completed ? 

87. What is the square root of | 64 | 16 | | when 
completed ? 

88. What is the square root of | 49. | 28 | | when 
completed ? 

89. What is the square root of | 86 | 12 | | when 
completed ? 

40. What is the square root of | 81 | 54 | | when 
completed ? 

We will now express the square entire, and it will be seen 
that the root may be ascertained by the same process slightly 
modified. 

What is the square root of 441 ? The root of the left- 
hand or hundreds figure is 2, twice 2 are 4, 4 wiU go'l time 
into the tens figure (4,) hence 2 is the tens figure of theiroot, 
and 1 the units, 21 is therefore the root. 

What is the square root of 10.24? Here the reot 
must contain 2 figures, since the power contains 4, (an even 
number,) the tens of the root must be derived from the 10, 
and the units from what remains after the square of the tens 
figure is taken out ; 10 not being a square number we take 
the. root of 9 for the tens figure of the required Toot. Taking 
9 from 10 leaves 1 in the hundreds place, making a remain- 
der oif 124 ; now twice the root (3) will be 6, which if we 
omit the units figure in 124 will go twice into the 12, hence 
2 is the units figure of the root, which is 82. 

In order to be certain that this process gives the root, we 
must bear iu mind that the given number or power must con- 
tain, 1st, the square of the tens figure of the root. Secondly, 
twice the product of the units and tens, and, lastly, the 
square of the. units figure. Having taken 9, the square of 
the tens figure, from the left hand period, the remainder 124 
roust contain twice the product of the units and tens, together 
with the square of the units, this is seen to be the case at a 
glance, 12 being twice the product of 8x2 and 4, the square 
of 2» The whole process may be exhibited 
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Thus, 10.24(32 root. 
9 
62)124 
124 

. Here, by taking twice the tens figure of the root for a di- 
visor, and the remainder (124) omitting the units for a divi- 
dend, the quotient gives tne units figure of the root; then by 
placing the 2 in the root and also to the right of the 6, (thua 
62,) and multiplying the 62 by this root figure (2,) the pro- 
duct gives the square of 2, (^,) and twice 3 multiplied by 2, 
that is, twice the product of the units and tens. 
41. What is the square root of 2^6 ? 

^16(54 root. 



104)416 
416 



26 is the greatest square number in the left-hand period (29.) 

42. What is the square root of 6084 ? 

6084(7B 
49 
• 148)1184 

1184 

43. What is the greatest square number contained in 42 ? 

Ans. 86. 

44. What is the greatest square number in 54 ? ^^ 

46. What is the greatest square number in 72 ? ^4- 
• 46. What is the greatest square number in 22? ) U 

47. What is the greatest square number in 45, in 28, in' 
84, in 62, in 34, in 14, in 12, in 77, in 93, in 6, in 3, in 16, 
ito 17, in 24, in 26, in 36, in 37, in 48, in 51, in 63, in 66, 
in 80, in 82, in 99, in 101, in 8, in 10 ? What is the square 
toot of the greatest square contained in 19 ? Ans. 4. 

48. What is the root of the greatest square in 57 ? 

Ans. 7. 
' 49. What is the root of the greatest square in 73, in 22, 
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in 8, in 6, in 8, in 10, in 14, in 18, in 23, in 27, in 34, in 
38, in 46, in 53, in 59, in 67, in 74, in 86, in 95, in 103 ? 

The radical sign, written thus, y/ and read square root, is 
used to express the square root of any number to which it is 
prefixed, thus, ^36=s6 ; that is to say, the square root of 36 
u 6; v/64«8, &c. 

The mental process, by means of which we are enabled 
to answer correcdy the preceding questions, involves the 
principle (slighUy modified) from which we derive the rule 
for extracting the square root of numbers generally. In 
order to perceive this clearly, we should (commencing at the 
left hand) consider the first ascertained figure of the root, as 
so many tens, (whateverHnay be its real local value,) and the 
second, units ; but when the second figure of the root is found, 
regard ihi9 as the tens figure, and ^e third as units. Then 
the 'third, when ascertained, takes in reference to the fourth, 
the place of tens, while the fourth is units ; again the/otir/A 
In turn takes the place of tens^ and the fifth is units, &c. 
This is simply taking two figures at a time, and operating 
according to their relative local value without reference to 
other parts of the root. 

RULE FOR EXTRACTING THE SQUARE ROOT* 

1st. Point ofiT the given number into periods of two figures 
each, counting from the units figure for whole numbers, and 
from the decimal point for decimals. 

2d. Find the greatest square number in the left-hand 
period, and write its root in the quotient, subtract this square 
number from the left-hand period, and to the remainder bring 
down the next period for a dividend. 

3d. Double the root already found, for a divisor, and try 
bow many times this divisor is contained in the dividend, 
(excepting the right-hand figure,) and place the result in the 
root, and also at the right hand of the divisor. Multiply the 
divisor thus increased by the last figure in the root, and sub- 
tract the product from the dividend, and to the remainder 
bring down the next period for a new dividend. 

4fii. Double the ascertained root for a new divisor, and 
proceed as before till all the periods are brought down. 
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NoTx 1^ — 1£ there be a remainder i^r aU the periods are brought 
down, annex ciphers to this remainder for decimals, and proceed aa be- 
fore till the root is obtained to a sufficient degree of exactness. 

Note 2. — To extract the square root of a vulgar fraction reduce it 
to its lowest terms, and extract the square root of both numerator and 
denominator, if ei^h be a complete square, otherwise change it te a de- 
cimal, and extract the root of the decimal 

60. What is the square root of 451584 1 

451584(672 root. 
36 



127)915 



1342)2684 
2684 



Helre the given number contains 6 figures, hence the root 
must contain 3 ; to designate this we place a dot over the 
second figure in each period. 45 is not a square number, 
the greatest square number that does not exceed 45 is 36 ; 
6 being the square root of 36 we place it in the quotient, and 
subtract 36 from 45< and to the remainder (9) bring down 
the next period (15) for a dividend ; we now double 6, the 
root figure for a divisor, and try how many times 12 is con- 
tained in the dividend 915, excepting the right-hand figure 
(6,) we find it will go 7 times, and place 7 in the root, and 
also to the right of 12, making the divisor 127, and then 
multiply this divisor by 7, (the last ascertained root figure,) 
and subtract the product from the dividend 915, and to the 
remainder (26) bring down the next period 84 for a new 
dividend ; we now double the ascertained root (67) for a new 
divisor, and try how many times this new divisor 134 is 
contained in the new dividend (2684,) excepting the right- 
hand figure (4,) we find it will go 2 times, we place the 2 in 
the root, and also to the right of the divisor, making the 
entire divisor 1342, now multiply, and the .work is completed* 
• 51. What is the square root of 106929 ? Ans. 327. , 

52. What is the .square root of 263169? Ans. 513. ^ 

53. What is the square root of 22071204? Ans. 4698. 

54. What is the square root of 133225 ? Ans. 365. 
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55. What is the square root of 104»76 ? Ans. 824. 

56. What is the square root of 213444 ? Ans. 462. 

57. What is the square root of 848241 ? Ans. 921. 

58. What is the square rpot of 84180625 ? Ans. 9175. 

59. What is the square root of 5499025 ? Ans. 2345. 

60. What is the square root of 34068896 1 Ans. 6836. 

61. What is the square root of 96864964 ? Ans. 9842. 

62. What is the square root of 1679616? Ans. 1296. 

63. What is the square root of 47692836? Ans. 6906. 

64. What is the squaxe root of 36372961 ? Ans. 6031. 

65. What is the square root of 10342656? Ans. 3216. 

66. What is the square root of 1462025 ? Ans. 1205. 

67. What is the square root of 1008016 ? Ans. 1004. 

68. What is the square root of 74770609? Ans. 8647. 

69. What is the square root of 987656329 ? 

Ans. 81427. 

70. What is the square root of 119550669121 ? 

Ans. 345761. 
7k What is the square root of 572199960721 ? 

Ans. 756439. 

72. What is the square root of 86806731242169 ? 

Ans. 9317013. 

73. What is the square root of 419112517321 ? 

Ans. 647389. 

74. What is the square root of 10.4976 ? Ans. 3.24. 

75. What is the square root of 97.476129? Ans. 9.873. 

76. What is the square root of 1.447209? Ans. 1.203. 

77. What is the square root of 10. ? Ans. 3.16227+ 

78. What is the square root of 4795.217310? 

Ans. 69.247+ 

79. What is the square root of 8.93? Ans. 2.98831 + 

80. What is the square root of .000729. Ans. .027. 

81. What is the square root of \%\%'\ Here the root of 
both terms of the fraction being extracted gives ||=? Ans. ; 
or the fraction might have been reduced Srst, and then the 
root extracted, thus, JJf j= J| the root of which is J. Ans. 

82. What is the square root of f J2| ? Ans. |. - 

83. What is the square root of ||| J ? Ans. j|. 

84. What is the square root of \\\\ ? Ans. ||. 

85. What is the square root of \%\ ? Ans. ^|. 
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88. 



86. What 

87. What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 



90. 
91. 
92. 
93. 
94. 
95. 
96. 
97, 
98, 



is the square root of ^f §f ? 
is the square root of ||| ? 
is the square root of ^^ ? 
is the square root of fyl^J ? 
is the square root of |g^f ? 

is the square root of |||| ? ^ 

is the square root of 6|? Ans.v/Y=|=2|. 
is the square root of 5^? Ans.-v/f J=|=2|. 
is the square root of 3y*^? Ans. 1|. 



Ans. |. 
Ans. \^. 
Ans. ^f. 

Ans. ^ 

Ans. 



Ans. If 



is the square root of 11| ? 
is the square root of 212 ? 
is the square root of 42| ? 
is the square root of 156$ ? 

99. What is the square root of 37|| ? 

100. What is the square root of 27 A ? 

101. What is the square root of 31831^ \ 

102. What is the square root of f | ? ' 
This fraction is a surd ; that is, its root cannot be found 

exactly, we must therefore reduce it to a decimal and extract 
the root of the decimal to 3, 4, or more places, which will 
give an approximation to the exact root. 

Thus, 14| 13.00000000 



Ans. t5f. 

Ans. 4i. 

Ans. 6^. 
Ans. 12i. 

Ans. 61. 

Ans. 5|. 
Ans. 



171. 



.92857142+ (.9636+ 

81 



18)1185 
1116 
1923)6971 
5769 

19266)120242 
115596 



4646 remainder. 




Ans. .89752+ 
Ans. 2.9519+ 
Ans. 2.7961 + 
Ans. 2.5298+ 
Ans. .93309+ 
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APPLICATION OF THE SQUARE ROOT. 

108. A man bought a farm for which he gave as many 
dollars per acre as there were acres in the farm, the sum he 
gave was $2025 ; how many acres were .there in this farm ? j 

Ans. 45 acres. 

109. The expense of a picnic party was found to be 
$70.21, which was just as many cents for each individual as 
the whole number of persons in the company ; how many 
persons were there ? Ans. 89 persons. 

110. A merchant shipped a quantity of flour to Liverpool, 
and received for the whole $3317.76, which was just as 
many cents per barrel as there were barrels in the whole ; 
how many barrels were there? Ans. 576 barrels. 

111. If a drove of cattle be sold for $1369, and the price 
per head be as many dollars as the number of head the drove 
contains, what is the price per head ? Ans. $37. 

1 12. A farmer is said to have raised in one year, on a 
single field, 4624 bushels of oats, which was just as many 
bushels per acre as there were acres in the field ; how many 
acres did the field contain ? Ans. 68 acres. 

113. In a certain field there are 104,976 hills of com, and 
the number of hills in the length and width of the field are 
the same, that is, the field is square ; how many hills are there 
in one row, or one side of the field ? Ans. 324 hills. 

114. If an army of 531,441 soldiers be drawn up in a 
perfect square ; how many will there be in each rank ? 

Ans. 729 men. 

115. In a certain square orchard there are 15,625 trees; 
how many trees in a row ? Ans. 125 trees. 

116. A certain number of men gave 30s. Id. for a chari- 
table purpose, each man gave as many pence as there were 
men ; how many men were there ? Ans. 19 men. 

117. What is the length of one side of a square field con- 
taining 40 acres ? Ans. ^ rods. 

118. An oblong field being three times as long as it is wide 
contains 30 acres ; what is the length and width of this fidd ? 

If the length of the field were divided into three equal 
parts, the whole would make three square fields, each con- 
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taining 10 acres, or 1600 square rods, the square root of 
which is 40 rods, the width of the field, and 3 times 40, or 
120 rods must be the length. 



10 acres. 



10 acres. 



10 acres. 



Or, we might reason thus, — If the field were as wide as it 

is long, it would then be a square, and contain 90 acres, or 

• 14,400 square rods, the square root of which is 120 rods, the 

the length of the field, and one-third of 120 will be the width, 

40 rods. 

119. An oblong field containing 10 acres, is 4 times as 
long as it is wide ; what is the length and width of this field? 

Ans. Length 80 rods, width 20 rods. 

120. It is required to lay out 30 acres of land, in an oblong 
form, having the width | of the length ; what will be the 

' length and width of the field 1 

Ans. Length 80 rods, width 60 rods. 

121. It is required to lay out 50 acres in an oblong form, 
having the width | of the length ; what will be the length and 
width? Ans. Length 120 rods, width 66^ rods. 

If the width were made equal to the length, the field would 
contain | of 50, or 90 acres. 

122. A field contains 24 acres, and the ratio of the length 
to the width is as 5 to 3 ; what is the length and width ? 

Ans. Length 80 rods, width 48 rods. 

123. A carpenter wishing to support a perpendicular in a 
horizontal beam by a brace, has cut a mortice in the beam 4 
feet from the perpendicular, and another in the perpendicular 
3 feet from the beam ; what must be length of the brace ? 

The annexed figure will show thai the brace must be of 
mich a length that its square will be equal to the squares of 
both the horizontal and perpendicular distances. 

Thus, the square of the horizontal distance (4 feet) is 16, 
and that of the perpendicular distance (3 feet) is 9, their sum 
is 25. The square of the brace is also 25, and the square 
root of 25 is 5 feet, the length the brace must be. 
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A triangle is a figure having three sides and three angles, 
when one of the angles would form a comer of a square the 
figure is called a right angled triangle. 



I 




Base. 

The longest side of a right angled triangle is called the hy- 
potenuse. 

7%« square of the hypotermse is equal to the sum of the 
squares of the other ^wo sides. 

Hence the square root of the sum of the squares of the 
base and perpendicular is equal to the hypotenuse. 

2d. The square root of the difierence of the squares of the 
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hypotenuse and base is equal to the perpendicular. (See the 
diagram on last pagel) 

3d. The square root of the difference of the squares of the 
liypotenuse and perpendicular is equal to the base. 

124. In aright angled triangle the base is 12 feet in length, 
and the perpendicular is 16 feet; what is the length of the 
hypotenuse f Ans. 20 feet. 

125. The wall of a certain fortress is 18 feet high, and is 
surrounded by a ditch 24 feet wide ; how long must a ladder 
be to reach from the outside of the ditch to the top of the 
wall ? Ans. 30 feet. 

126. A ladder 40 feet long, resting on the ground at the 
distance of 24 feet from the bottom of a straight tree, and 
leaning against the tree, just reaches to the first limb ; what 
is the length of the tree's trunk ? Ans. 32 feet. . 

127. A certain castle which is 45 feet high, is surrounded 
by a ditch 60 feet broad ; what length must a ladder be to 
reach from the outside of the ditch to the top of the castle? 

Ans. 75 feet. 
129. Two ships sail from the same port, one goes due south 
84 miles, the other due east 112 miles; how far are they from 
each other ? Ans. 140 miles. 

129. The distance between the lower ends of two equal 
rafters in the different sides of a roof is 32 feet, and the height 
of the ridge above the foot of the rafters is 12 feet; what is 
the length of a rafter ? Ans. 20 feet. 

130. If a hall be 48 feet long, and 36 feet wide, what is 
the distance between the opposite corners ? Ans. 60 feet. 

131. A line 27 yards long will exactly reach from the top 
of a fort to the opposite bank of a river, which is known to 
be 23 yards wide ; what is the height of the fort ? 

Ans. 14.142+ yds. 

132. Suppose a ladder 60 feet long, be so planted as to 
reach a window 37 feet from the ground on one side of the 
street, and without moving it at the foot will reach a window 
23 feet high on the opposite side ; how wide is the street ? 

Ans. 102.649+ feet. 

133. A certain room is 28 feet long, 24 feet wide, and 18 
feet high; how long must a line be to extend from one of the 
lower corners to an opposite upper corner ? 

Ans. 41.036+ feet. 
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NoTi.*— Take the square root of the sum of the aqnares of the three 
numbers. . 

134. The height of a tree growing in the centre of a cir- 
cular island 100 feet in diameter, is 140 feet, and a line ex- 
tending from the top of it to the further shore is 600 feet; 
what is the width of the stream, supposing the land on each 
side of the water to be level ? Ans. 533.43+ 

135. A farmer wishes to set out a peach orchard, which shall 
contain 2400 trees, and to have the length of the orchard to 
the breadth in the ratio of 3 to 2; the distance between the 
trees is to be 7 yards, that is, from centre to centre ; how 
many trees must there be in the length, and how many 
in the breadth of the orchard, and on how many square 
yards of ground will they stand ? 

Ans. 60 trees in length, 40 in breadth, 
stand on 112,749 sq. yds. 

NoTB. — Observe that if the length were made equal to the breadth 
the orchard would contain but 1600 trees, and as one comer tree will 
belong to both length and breadth, the number of spaces between the 
trees will be one less than the number of tiees in a row. 

Tlie square root of the product of an^ two numbers is a 
mean proportional between those numbers; 9 is a mean pro- 
portional between 3 and 27 ; that is, 9 has the same ratio to 
27 that 3 has to 9. 

136. Find a mean proportional between 2 and 8. 

137. Find a mean proportional between 4 and 16. 

138. Find a mean proportional between 2 and 12s« 

139. Find a mean proportional between 2 and 24i. 

140. Find a mean proportional between 5 and 9 J. 

Ans. 7. 

141. Find a mean proportional between 16 and 144. 

Ans. 48. 

142. Find a mean proportional between 25 and 169. 

Ans. 65. 

143. Find a mean proportional between 9 and 64. 

Ans. 24. 

144. Find a mean proportional between 6 and 24. 

Ans. 12. 
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145. Find a mean proportional between 7 and 28. 

Ads. 14. 

146. Find a mean proportional between 8 and 72. 

Ans. 24. 

147. Find a mean proportional between i and 8. 

Ans. 2. 

148. Find a mean proportional between | and 3. 

Ans. 1|. 

149. Find a mean proportional between 7^ and 30. 

Ans. 15. 

150. Find a mean proportional between 24 and 96. 

Ans. 48. 

151. Find a mean proportional between J and 98. 

Ans. 7. 

152. Find a mean proportional between 12 and 147. 

Ans. 42. 

153. Find a mean proportional between 180.625 and 10. 

Ans. 42.5. 

154. Find a mean proportional between 18 and 648. 

Ans. 108. 

155. Find a mean proportional between 17 and 153. 

Ans. 51. 

156. Find a mean proportional between .04 and .49. 

Ans. .14. 

157. Find a mean proportional between .09 and .64. 

Ans. .24. 

158. Find a mean proportional between .05 and 12.8. 

Ans. .8. 



EXTRACTION OF THE CUBE ROOT. 

A cube is a solid body with six equal square sides, and 
containing equal angles. 

A number is said to be cubed when it is raised to the 3d 
power, or is multiplied into its square. 

The extraction of the cube root, is the finding of a num- 
ber, which multiplied into its square, will produce the given 

2A 
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number. Thus, the cube root of 27 is 8, because 3 raulti- 
plied into its square (9) will produce 27 ; what is the cube 
root of 8, of 64, of 125, of 216, of 343, of 512, of 729? 

Take a number of 2 figures, 24 for instance, and raise it to 
the 3d power, or cube it, writing each product in a separate 
column. 



H. teiuL units. 



Thus, 







2 
2 


4 
4 




4 


8 
8 


16 




4 


16 
2 


16 
4 




16 
32 


64 
32 




8 


48 


96 


64 



16 »2d power of 24. 



The left-hand column contains 8, the cube of 2, (the tens 
figure.) The next column contains 3 times the square of 
the tens figure (2) multiplied by the units figure, (4,) thus, 
3 times 2«x4=48. The next column to the right of this, 
contains 3 times the square of the units figure, (4,) mul- 
tiplied by the tens figure, (2,) thus, 3 times 4«x2»«96. 
And the right-hand column contains the cube of the units 
figure, (4)»=r64. 

These numbers when fully expressed will be, 



First column, 


64 


Second column. 


960 


Third column, 


4800 


Fourth column. 


8000 



Complete cube =13824=(24)3. 

The following proposition should be remembered by the 
learner : 

The cube of any number of 2 figures contains the sum of 
the cube of the tens figure, 3 times the square of the tens 
figure multiplied by the units figure, 3 times the square of 
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the units figure muki|)lied by the tens figure and the cube of 
.the units figure. 

1. What numbers should occupy the column of tens, and 
hundreds to express all the parts of a complete cube in the 
following, and how will they stand when fully expressed, 
beginning with the left-hand column, and what is the com- 
plete cube and its root? 

T. H. tens, units. 
I 64 I I 127 1 

The last question may be answered first, thus, the cube root of 
64 is 4, (the tens figure,) and of 27 is 3, (the units figure,) hence 
the root is 43. Now the column of hundreds must contain 
3 times the square of the tens figure multiplied by the units, 
thus, 3 times 4^x3:= 144, and the column of tens must contain 
8 times the square of the units figure, multiplied by the tens 
figure, thus, 3 times 3ax4=108. 

Ans. 144 should occupy the hundreds column, and 108 
^ould occupy the tens column. 

: And the parts when fully expressed^ beginning with the 
left-hand eolamn will be, 

Left-hand column, 64000 

Second column, 14400 

Third column, 1080 

Right-hand column, 27 

Complete cube, =79507^ 

2. What numbers should occupy the hundreds and tens 
columns in order to complete the following cube, and what 
will the parts be when fully expressed, and what will be the 
complete cube ? 

T. H. tens, tinltd. 
I 343 I • I I 64 I 

3. Express the numbers required in the vacant columns 
to complete the following cube, also the parts in full, begin- 
ning with the left-hand columa and the complete cube ? 
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T. H. ^teni. units. 
I 125 I I I 513 I 

4. What numbers are required in the vacant columns to 
complete the following cube, and what are the parts fully 
expressed, and also the complete cube ? 

T. H. tens, anits. 
I 64 I 336 I I I 

Here the cube root of the left-hand period is 4, Uie tens 
figure of the root. Now the number in the hundreds column 
is composed of 3 times the square of the tens figure multi- 
plied by the units figure ; hence if we divide the number in 
the hundreds column by 3 times the square of the tens 
figure, the quotient must be the units figure of the root. Thus, 
8 times 4i=s48 divided into 336 gives a quotient of 7, 
which is the units figure of the root. Having now obtained 
the units figure, and knowing that the tens column must con* 
tain 3 times the square of the units figure multiplied by the 
tens %ure, the number in the tens column we see must be 3 
times 7^x439588, and in the units column 343, and the parts 
fully expressed will be, commencing at the left-hand column*. 

Left-hand column, 64000 

Second column, 33600 

Third column, 6880 

Fourth or units column, 343 

And the complete cube, =103823 

5. What numbers are required in the vacant columns to 
complete the following cube, and what are the parts fiilly eX" 
pressed, and the complete cube, also the root ? 

. T. H. tens, units. 
I 216 I 216 I I I 

6. Find in like manner, the parts to complete the fdlow- 
ing cube* 

T. H. tens, units. 
I 343 I 2d4 I I 1 
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The following table of cube numbers should be remem- 
bered by the learner. 

25= 8 68*=126 88=512 

88=27 68=*216 98=729 

7. What is the greatest cube number that does not exceed 
47 ? Ans. 27. The cube number next higher than 27 be- 
ing 64 which exceeds 47. 

8. What is the greatest cube number that does not exceed 
180? . Ans. 126. 

What is the greatest cube number that does not exceed 
lOa, 200, 300, 400, 600, 600, 700, 37, 24, 7, 43, 162, 29, 
$16, 214, 48, 17, 12, 465, 379, 248, 875, 938, 2, 5, 19, 24 ? 

9. What is the cube root of the greatest cube number that 
does not exceed 78 1 Ans. 4, the cube root of 64. 

What is the cube root of the greatest cube number that 
does not exceed 249, 462, 314, 847, 363, 586, 435, 798, 
914, 367, 632, 413, 275, 752, 687, 16, 9, 7, 5, 4, 13, 30 ? 
^ The third power or cube of any number cannot contain more 
&an three times the number of figures inihe root, and at least 
but two less Ihan three times the number in the root ; take for 
instance the cube of the greatest number expressed by two 
figures, that is the cube of 99=V70299, (six figures,) being 
three times the number expressed in the root. Again, take the 
least number expressed by two figures, that is, the cube of 
10=1000, (four figures,) two less than three times the num- 
ber expressing the root. . The learner is now presumed to 
be prepared to understand the nature and application of the 
following rule. for extracting the cube root. 

RULE. 

1st. Point oflf the given number into periods of three 
figures each, beginning at the units place. 

2d. Find the root of the greatest cube, that does not ex- 
ceed the left-hand period, which place in the quotient, and 
subtract the cube from the left-hand period, and to the re- 
mainder bring down the next period for a dividend. 

3d. Take three times the square of the root for a defective 
divisor. 

2a« 
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4tli. Try how many times the defective divisor is con- 
tained in the dividend, omitting the two right-hand figures, 
and place the result in the quotient, and its square to the 
right of the defective divisor, supplying the place of tens 
with a cipher, if the square he less than ten. Now complete 
the divisor hy adding thereto 30 times the product of the 
root previously found, hy the figure last placed in the root. 

5th. Multiply the divisor thus completed by the figure last 
placed in the root, and subtract the product from the dividend, 
and to the remainder bring down the next period for a new 
dividend, and thus proceed till the whole root is extracted. 

Note 1. — ^Defective divisors after the first may be found, rimply by 
adding to the last complete divisor, the number which completed it, and 
twice the sqaare of the last &gme in the root 

NoTi 2. — When upon trial it is found that the dividend does not 
contain the defective divisor, a cipher must be placed in the root, and 
two ciphers to the right of the defective divisor, and the next period 
brought down for a new dividend. 

Note 3. — ^The cube root of a vulgar friaction is found by extracting 
the root of the numerator and denominator separately ; but if the fraction 
be a surd, it must be changed to a decimal, ind the root of the decimal 
extracted. * 



10. Extract the cube root of 389017? 



389017(73 root. 
343 



Defective divisor, 7« x3= 14709 )46017 
and square of 3. 7x3x30=630 46017 
Complete divisors 15339 

Here we find 343, the root of which is 7, to be the greatest 
cube that does not exceed 389. This cube being subtracted 
from 389 leaves a remainder of 46, to the right of which we 
bring down the next period 017, making 46017 ; now we 
take 3 times the square of 7, the root=147, for a defective 
divisor, and find it will go 3 times into 46017, if we omit the 
two right-hand figures (17,) we place this 3 in the quotient 
and its square (9) to the right of the defective divisor ; and 
the square being less than 10, we write a cipher in the tens 
place. Now 30 times 7x3=630 completes the divisor. 
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11. Extract the cube root of 15252992. 



1216 
30 times 2x4= 240 



Complete divisor, 1456 

Number that completed it, 240 

Twice 4«= 32 

172864 

30 times 24x8=5760 

Complete divisor 178624 



15252992(248 

^8 

)7252 

5824 . 



12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 

24. 
25. 
26. 
27. 
28. 

29. 
30. 
31. 
32. 
33. 
34. 
35. 



1428992 
1428992 



Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 
Extract 



the cube 
the cube 
the cube 
the cube 
the cube 
the cube 
the cube 
the cube 
the cube 



Extract the cube 
Extract the cube 
Extract the cube 

Extract the cube 
Extract the cube 
Extract the cube 
Extract the cube 
Extract the cube 



What 
What 
What 
What 
What 
What 
What 



is the cube 
is the cube 
is the cube 
is the cube 
is the cube 
is the cube 
is the cube 



root of 41421736. Ans. 346. 
root of 206425071. Ans. 591. 
root of 74088. Ans. 42. 

root of 34328125. Ans. 325. 

root of 373248. Ans. 72. 

root of 21024576. Ans. 276. 
root of 84604519. Ans. 439. 
root of 6589031 1319. Ans. 4039. 
root of 178263433152. 

Ans. 5628. 
root of 890277.128. Ans. 96.2.. 
root of 451 .217663. Ans. 7.67, 
root of 164359469195433. 

Ans. 54777. 
root of 12.977875. Ans. 2.35. 
root of .001906624. Ans. .124. 
robt of 236029032. Ans. 618. 
root of 2. Ans. 1.2599+ 

root of 171.46776406. 

Ans. 16.555+ 

Ans. i. 

root of III? Ans. |. 

root of III »f? Ans. |f. 



root of III? 



root of 121 » ? 



Ans. 2|. 
Ans. 34. 



root of 31^1^3? 

root of 15| ? Ans. 2| 

root of 9J? Ans. 2.092+ 
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APPLICATION. 

36. What is the difference between the cube root of 729 
and the square roet of the same number? Ans. 

37. What is the difference between the cube root of 1331 
and the square root of 121 ? Ans. 

Note. — ^The cube, root of any number which is a complete cube, 
may be found by a very simple mental process; when the root does not 
exceed two figures, thus in the cube of 1, 4, 6, and 9, the right-hand figure 
in the cube will be the same as the root. But 3 in the cdoe and 7 in 
the root reciprocate, and the same is true of 2 and 8. Hence if the 
units figure of the cube be 1, 4, 6, or 9, the units figure of the root will 
be the same ; but if the units figure of the cube be 3, that of the root 
will be 7, and if the units figure of the cube be 7, that of the root will 
be 3, and 2 and 8 haye the same property. 

38. What is the cube root of 103.823 1 Here the root of 
the greatest cube in the left-hand period is 4, and the units 
figure of the cube is 3, therefore the units figure of the root 
must be 7, hence the root is 47. 

39. What is the cube root of 389,017, of 132,651, of 
658,503, of 970,299, of 2197, of 15,625, of 9261, of 531,441, 
of J75,616, of 148,877, of 238,328, of «5,224, of 24,889, of 
97,336, of 185,193, of 17,576, of 474,552, of 91,125, of 
195,112, of 912,6r3? 

40. The contents of a cubical cellar is 21,952, what are 
the length, breadth, and depth ? Ans. 28 feet. 

41. A certain stone of a cubical form contains 474,552 
solid inches, what is the superficial contents of- one of its 
sides T Ans. 6084. 

42. Required the side of a cubical vessel that shall con- 
tain 80 gallons, each. 231 cubic inches. Ans. 26.43+ in. 

*^ solid bodies have the same ratio to each other, as the 
cubes of their diameters, or similar sides, 

43. if a globe of gold one inch in diameter be worth $920, 
what is the value of a globe 83 inches in diameter ? 

Ans. $5145. ^ 

44. There are two marble statues of the same form but 
differing in size, one is 5 feet high and weighs 750 pounds, 
the other is 7 feet high ; what will be its weight ? 

Ans. 2058 lbs. 
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46. If a ball 3 inches in diameter weighs 4 pounds, what 
will the weight of another ball of the same metal 9 inches in 
diameter be ? Ans» 108 lbs. 





lb. 




4 


% 


9 


^ 





t 


? 


Ans. 


$108 lbs. 



47. If a ball 4 inches is diameter weighs 9 pounds, what 
is the diameter of a ball weighing 72 pounds ? 

Ans. 8 inches. 

lb. 
4«=64 



^512=8 Ans. 

48. There are two stacks of hay of precisely the same 
ihape, one is 12i feet high, and contains 7i tons, the other 
is 181 feet high ; how many tons does it contain ? * 

Ans. 25y^^ tons. 

49. If a man can dig a cellar, which will measure 8 feet 
every way, in 2^ days, how long time should he require to 
dig a similar cellar 12 feet every way ? Ans. 8y^g days. 

50. What is the difference between half a solid foot and a 
solid half foot ? Ans. 648 cubic inches. 

To find two mean proportionals between two given numbers, 
divide the greater by the less, and find the cube root of the 
quotient, then multiply this root by the least of the given 
numbers for the least mean, and the least mean by the same 
root for the greater mean. 

51. What are two mean proportionals between 4 and 108 ? 

Ans. 12 and 36. 

52. What are two mean proportionals between 7 and 448 ? 

Ans. 28 and 112. 

53. What are two mean proportionals between 8 and 216 ? 

km. 24 and 72. 
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54. What are two mean proportionals between 2 and 128 ? 

Ans. 8 and 32. 

66. What are two mean proportionals between 17 and 
2126 ? Ans. 85 and 425. 

, 56. What are two mean proportionals between 56 and 
12,096 ? Ans. 336 and 2016. 

57. What are two mean proportionals between 76 and 
166,972? Ans. 988 and 12,844. 

58. The solid contents of a globe 21 inches in diameter, 
are 4849.0596 ; what is the diameter of a globe whose solid 
contents are 1 1494.0672 solid inches ? Ans. 28 inches. 

59. In a cubical foot, how many cubes of 3 inches, of 4 
inches, of 6 inches, and 2 inches ? 

Ans. 64, 3 inch cubes ; 27, 4 inch cubes ; 8, 6 inch 
cubes ; and 216, 2 inch cubes. 

60. What must h% the length of a side of a cubical box 
to contain just one bushel ? Ans. 12.907+ inches. 

61. What are the inside dimensions of a cubical bin, that 
will hold 190 bushels of grain ? 

Ans. 6 feet, 2.204+ inches. 

Note— The roots of the 4th, 6th, 8tfa, 9th, and 12th powers m^y bQ 

extracted as follows: 

For the 4th root take the square root of the square root 

For the 6th root take the square root of the cube root 

For the 8th root take the square root of the 4th root 

For the 9th root take the cube root of the cube root, and for the 12th 

root take the cube root of the 4th root 

In the 5th and 9th powers the unitt %are will be the same as the 

units figure of the root. 



ARITHMETICAL PROGRESSION. 

A series of numbers which uniformly increase or decrease 
by the addition or subtraction of the same number, is called 
an arithmetical progression, or progression by difference ; and 
the number by which the terms increase is called the cam" 
men difference. 
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The numbers composing the series are caUed the terms of 
the serieSy or progression. 

The first and last terms are called the extremes^ and the 
other terms the means. 

When the numbers increase they form an ascending series, 
but when they decrease, a descending series, or progression. 
Thus, 1, 2, 3, 4, 5, 6, 7, &c., form an ascending series, and 
7, 6, 5, 4, 8, ^., form a descending series. 

In any series of numbers in arithmetical progression, the 
sum of the two extremes is equal to the sum of any two 
terms equally distant from the extremes, or to twice the 
middle term, when the number of terms is odd. Thus in the 
series 1, 2, 3, 4, 5, 6, 7, 8, 9, &c., the sum of the extremes 1 
and 9, is equal to the sum of 2 and 8, or 3 and 7, or 4 and 
6, or twice 5, the middle term. 

The most important application of the principle of pro- 
gression, is the finding of the sum of the series. 

Note. — A curious property of odd numbers, and one that is not 
generally known, (nor has it ever that we are aware of, been applied to 
any practical purpose,) will be of considerable service, by way of enabling 
us to find the sum of any series in arithmetical progression. It is this, 
the suih of any series of odd numbers, commencing with 1, gives the 
square of the number of terms in that series. Thus, I and 3 are 4 — ^the 
square of 2 — (the number of terms,) — 1, 3, and 6 are 9 — the square of 
3 — (the number of terms,) — 1, 3, 6, and 7 are 16 — the square of 4 — 
(the number of terms,) — 1, 3, 6, 7, and 9 are 25, the square of 5-^ 
(the number of terms, 6cc.) Hence if we wish to find the sum, say of 
13 terms of such a series, we have only to recollect that the square of 
13 is 169, and we have the sum required. 

What is the sum of 18 terms of the series, 1, 3, 5, &c., of 14 
terms, of 17 terms, of 24 terms, of 35 terms, of 47 terms, of 
29 terms, of 39 terms, of 34 terms, of 15 terms, of 45 terms, 
of 57 terms, of 75 terms ? 

Take now a series of numbers, commencing with 2, in- 
stead of 1, (increasing by the same common difference,) and 
compare the result. 

Thus, C2+4+e+8+10+12=42=:sum of the series. 
1 1+3+5+7+ 9+ll=36=sum of the series. 
6 differ, of the sums, 
equal to the number of terms in either series. 
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Again, take a series, commencing widi 3, instead <^ 1, in- 
creasing by the same common difference, and compare the 
results. 

Thus, C8+5+7+9+ll + 13+15=6a=sum of series. 
^l+3-f-5+7+ 9+ll + 13=s49»=sum of series. 

14 difference is 
equal to twice the number of terms in either series. ^ 

Now observe that when the series commences with 2, in- 
stead of 1, the sum of any two terms in this series, will ex- 
ceed either of those terms by one more than the excess of the 
sum of the corresponding terms in the first series above either 
of the terms added ; and when the first term is 3, instead of 
1, the sum of any two terms in this series will exceed either 
of those terms by 2 more than the excess of the sum of the 
corresponding terms in the Jirst series above either of the 
terms added ; and if the first term were 4, this difference of 
increase would be 3, and if the first term were 5, it would be 
4, &c. Hence the sum of any number of terms of a series 
whose common difference is 2, will exceed the sum of an 
equal number of terms of the natural series of odd numbers,^ 
by as many times the number of terms in the series as the 
first term of the given series is greater than 1 ; or since the 
sum of the natural series of odd numbers is equal to the 
square of the number of terms, the sum of any other series 
whose common difference is 2, will exceed the square of the 
number of terms, by as many times the number of terms 
as the first term is greater than 1 . From the above illustra- 
tions we deduce the following rule for finding the sum of any 
number of terms of an ascending series in arithmetical pro- 
gression. 

RULE. 

To the square of the number of terms add the number of 
terms for the sum of the series, when the first term is 2, 
and the common difference the same ; but when the com- 
mon difference exceeds 2, increase the sum thus found in the 
ratio of that excess, and to or from the result add or «t/6- 
fractf as many times the number of terms, as the first term 
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is (units) greater or less than the common difference, and yon 
have the sum required. 

Note. — When the first tenn is 1, and the common difference I, the 
sum of course will be half of that found by the firat part of the rule ; and 
when the first term is 1, and the common diffe^nce is 2, the sum will 
be the square of the number of terms. ^ 

1. Bought 15 yards of linen, at the rate of 2 cents for the 
first yard, 4 for the second, 6 for the third, &c. ; what was 
the cost of the whole ? Ans. $2.40. 

Here we have only to recollect that the square of 15 is 
226, and that if 15 be added to the square the sum will be 
240, and we obtain the answer by a very simple mental 
operation. 

Note.! — We will again suggest to the learner never to use figures to 
solve a question, if he can possibly effect the solution by a purely mental 
operation, as by pursuing this course the reasoning and retentive powers 
of the mind will be constantly expanding and improving, whilst at the 
same time his progress in the acquisition of knowledge will necessarily 
be much more rapid than that of one who occupies so larg^^ portioD 
<^ his time, as is generally taken up in the mere mechanical process 
j)f making figures. 

2. 25 persons agree to contribute to a charitable institu- 
tion, in the following proportions, viz., the first is to five f2, 
the second $4, the third $6, and so on ; what will be the 
whole sum contributed? Ans.^ $650. 

3. The clocks of Venice are said to go to 24 o'clock ; how 
many strokes must such a clock strike in 24 hours 1 

Ans. 300 strokes. 

4. How many strokes does a common clock strike in 12 
hours ? Ans. 78 strokes. 

5. A farmer offers to sell 85 sheep, at the^ rate of 5 cents 
for the first sheep, 10 cents for the second, 15 cents for the 
third, and so on, increasing 5 cents on the price of each ; 
what will he get for the whole at this rate? Ans. $182.75. 

6. A butcher bought 48 oxen, and agreed to pay $1 for 
the first, $3 for the second, $5 for the third, and so on ; what 
did he pay at this rate for the whole ? Ans. $2304. 

7. A man bought 50 yards of cloth, for which he was to 
pay 6 cents for the first yard, 9 cents for the second, 12 cents 

2B 
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fcr ihm timd, md m op» ioc wigin g by die oommtm dift r t n ^ 
S ; how much did he pay for the whok ? Ans. 939.7$. 

8. 16 peiwofl gaTe chanty to a poor man, the first gave 
kim 5 eentfl, the aeeoiid 9, and so on, hiereasing by the com- 
mon differenee 4 ; "^w mndi did he reeeiTed in aD f 

V Ans. $5.60. 

9. A merchant bought 36 3raids of doth, and gave for the 
first yard 8 cents, for the second 12 cents, and soon, incr^as- 
i^g by the oommon difiereaee 4 ; how much did be pay for 
the whslef Ans. $28.06. 

10. Suppose 100 stones are {daced in a right line 3 3rard8 
distant from each other, and the first 3 yards from a basket ; 
what distance most a person travel to gather them singly 
into the basket T Ans. 17 miles, 380 yds. 

11. A new road is to be marked oat by 1000 stakes, to be 
driven into die gronnd at die distance of 22 feet from each 
Other; the stal^ are placed in a pile 22 feet from the 
point where the first <m^ is to stand. Now suppose a man to 
start from this point and to take from the pile one stake at a 
tiflie, and drive it into the ground, and continue the opeimtion 
until he has driven the whole number m a direct line at the 
proper dirtances ; what length of time would he require t^ 
comfdete the job, supposing him to walk 39 miles a day 
upon an avsrage t Ans. 106(2 days. 

12. A merchant sold 1000 yards of linen, at 2 pins for 
the first 3rard, 4 for the second, and 6 for the third, ^u%, in* 
ereasing two pins every yard ; how much did the linen pro- 
duce when the pins were afterwards sold at 12 for a farthing ! 

Ans. £86 178. 10|d. 

18. If a number of dollars were laid in a straight line for 
the spnee of a mile, a yard distant from each other, and th# 
first a yard from a chest, what distance would a roan travel 
who, starting from the chest, should pick them up singly, re* 
turning with them one by one to the chest ? 

Ans. 1761 miles. (0.) 

14. Suppose a number of stones were laid a rod distant 
firom each other, for a distance of thirty miles, and the first 
stone a rod from a basket, what distance will a man travel 
who gathers them up eingly, returning with them one by one 
to the basket? Ans. 28Sfi00 miles 2 rods. 
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NoTB. — ^The entire durCanee from the bMket to the fbrtheet stone, 
win be one rod more than Hurty milee. The solution reguiies 74 figures 
by the common method ; our sohition requires but 15. 

15. A debt is to be paid at 16 different payments in arith- 
metical progression ; ^e first payment to be $14, and the 
last $10Q; what is^the common difference of the payments f 

_^ Ans. $5.7d|. 

NoTB, — ^The common difference is equal to the quotient of the di^ 
ferenee of the ttctremes dhidid by the number of terms leie one. 

16. A man ag^rees to intvsl ir6m Phfladelphia to a certain 
place in 16 days, and to go but 4 miles ihe first day, incrtas* 
ing every day by an equal excess, so that the last day's jour- 
ney may be 79 miles, required the daOy increase, and what 
is the whole distance T Ana 5 ^^7 increase 5 miles, 

^°^- I and whole distance 664. 

17. A debt is to be paid at 8 different payments in arith** 
raetical progresoon, the first payment to be $21, and the last 
•175, what was the common difference, wd what is the 
whole flam ? ^^ C Common difierenee, $22, 

^^' I and whole sum, $784. 

18. A man goingf si journey travelled 8 miles the first day, 
and Jm^feased his journey 4 miles every day, until the last' 
day's journey was 56 miles ; how many days did he travel ? 

Ans. 13 days. 

NoTX.-431noe the difference of the extreme^ dirided by the number 
of terms less one gives the comnum difference, it follows that the dif- 
ference of the extremes divided by the common di£krenoe will give the 
number of terms less one, to whidi if 1 one be added we have the num^ 
ber of terms. 

19. A farmer sold a quantity of oats at the rate of 4 centfl 
for the first bushel, and the price of every bushel afler the 
first was -to increase by the common difflftrence of 8 cents, 
until the price of the last bushel should be 76 cents ; how 
many bushels did he sell, and what was the average price 
per bushel ? a 5 ®^^^ ^ bushels. 

ns. ^ ^ygf^re price 40 cents a bui^eL 
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GEOMETRICAL PROGRESSION. 

Any series of numbers, the terms of which increase by a 
common multiplier, or decrease by a common divisor, are 
said to be in geometrical progression. 

As 2, 4, 8, 16, 32, 64, 128, 4Stci 
Or 128, 64,. 32, 16, 8, 4, 2. 

The former is called an ascending series, and the latter a 
descending series. 

The multiplier or divisor by which the series }s increased 
or decreased is called the ratio. 

The first and last terms of the series are called the extremes^ 
and the other term the means. 

In any geometrical series, the second terra is found by 
multi[dying the first term by the ratio, the third ieim by 
multiplying the second term by the ratio ; the fourth term 
by multiplying the third term by the ratio, iic. Hence any 
term in an increasing series, may be found by multiplying 
the first term by that power of the ratio which is denoted by 
the number of terms less one, for instance the fifth term in 
the series, 2, 6, 18, &;c., will be found by multiplying &e 
fourth power of 3 (the ratio) by the first term, (2) thus, 
8*x2«ie2. 

Again, take the series, 2, 6, 18, 64, 

And multiply each term by the ratio, 6, 18, 54, 162. 

Here the last term in the second series, that is, (162) is 
the result of multiplying the last term in the first series by 
the ratio ; now if we subtract the first series from the second, 
the remainder will be twice the first, because the second is 
three times the first; if we divide by 2, therefore, we get^ the 
sum of the given series — and we see that to subtract the first 
from the second, we have only to diminish the last term in 
the second by (2) (the first term of the first.) Hence the 

RULE. 

Raise the ratio to the power whose index is one less than 
the number of terms which multiply by the first term, the 
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prodaet will be the la^t or greater e^ftfeme d^tblihiply ike 
test term by the ratio, frdtn Sie produdt subtract the fir*t tenift j 
and divide the remainder by the ratio lesd one for the stntt 
of the series, or raise the ratio to a power equal to the i^un^- 
ber of terms ; subtract one from that power, multiply the re- 
mainder hy the first term, and divide the product by the ratio 
less one for the sum of the series. 

. 1. Sold 14 yards of broad cloth, at 2 cents for th^ firtft 
yard, 6 cents for the second, 18 cents for the thkd^ and so dtt 
m geometrical progression ; what did the whole amoaiM td ? 
Here the ratio is 3. 



fnwetB, t*. 


3d. 


dd. 


4tli. 


6th. 


eft. 


Ratio, 3, 


9, 


«r. 


81, 


S48, 


T8d. 



The square or second power of 81 i^ 0661 ««t^ po#ey, 
which multiply by 729 (6^1 power,) 0561 x927 will give the 
14th power=(47829.69) from whkh If we subtract 1, and 
multiply the remainder by the first term, and divide the pro- 
duct by the ratio less one, the resell Will be the sum of the 
series or answer to the question^ but as the first term w ^ saA 
ike ratio less one (^^1) i» s^leo (2,) we have the answer^ 
$47,829.68, simply by subtracting 1 from the l^h power of 
flie ratio. 

2. A thresher wrought 20 days, and was to reeeive 4 
graiAS of wheat for the first day'-s labour, 12 for the seciond« 
86 for the third, &e. ; how much did his wages amount to, 
allowing 7680 grains to make a pint, and the Whole disposed 
of at $1 a bushel ? 

Here 3 is the ratio, the 4th powerof which is 81, and 
the second power of 81 gives the 8th power of 3 (the 
r&tio)«6561 ; and the second power of (6M1) give» the 16th 
pow^r of the ratio, which being maldpfilM by 81 (the 4tk 
power) gives the (20th.) 

Thus, 6561x1666 

®04672ixgl«16th power. 
384|0)5i86^%¥ iiJ[0:^20th power less 1. 

908016+pintsa=14187| bushels, which 
at one dollar per bushel amounts to $14187.75. 
2b* 
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NoTS^— Aller raisiiig the ratio to the 20th power, we haTe (aocordiog 
to the rule) to subtract 1 ; multiply the remainder by the first term, and 
divide the productby the ratio less 1 ; but since the first term is (4) and 
the ratio lessd is 2 «« (3 — 1) it is only necessary to multiply by 2 ; but 
as the product after multiplying by 2 is to be divided by 7680, we omit 
the 2 as a multiple^ and divide the 20th power by 3840s ^ ^ 7680.) 

See Pike's Arithmetic, page 175, for a solution of this 
question,— observe that in our solution it is not necessary to 
write down any figures (except by way of explanation) until 
we make the statement for finding the square of 6561 ; after 
which statement we have only to make 20 figures previous 
to performing the division for the purpose of changing the 
result to pints. Pike's solution requires 118 figures previous 
to performing this division, making a difference of 98 figures. 

3. A farmer has 25 head of cattle which he offers to sell 
at the rate of 1 cent for the first, 2 cents for the second, 4 
cents for the third, 8 cents for the fourth, &c. ; what would 
the 25 head amount to at that rate? 

Ans. 335,544.81. (8.) 

4. A person married his daughter on new year's day and 
gave her one dollar towards her portion, promising to double 
it on the first day of every month for one y^r; what was 
her portion T - Ans. 1)4095. (0.) 

5. What will 24 acres of land amount to at 1 cent for the 
first acre, 2 cents for the second, 4 cents for the'third, 8 cents 
for the fourth, &c. ? Ans. $167,772.15. ^.) 

6. A person ofiers tonell a farm of 30 acres, at two pins 
for the first acre, 6 for the second, 18 for the third, and so on. 
Now suppose he should sell the pins at a 1000 for a farthing, 
how much will he thus get for his farm ? 

Ans. ^14,469,929 5s. 3id. 

7. A man ofiers to sell his horse by the nails in his shoes, 
which are 32 in number. He demands 1 mill for the first 
nail, 2 for the second, 4 for the third, and so on, demanding 
for each nail twic^e the price of the preceding. What would 
be the price of the horse at this rate ? 

Ans. #4294967.2931 
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ALLIGATION. 

Alligation teaches how to form a mixture of several ingre- 
dients of different qualities, so that the mixture or composi- 
tion may be of some intermediate quality or value. It is 
considered under two heads, Alligation Medial and Alliga- 
tion Alternate. 

Alligation Medial teaches how to find t}ie meaii price of 
several articles mixed, the quantity and value of each being 
given. 

1. If a grocer mix 20 pounds of sugar worth 12 cents a 
pound, 30 pounds worth 9 cents a pound, and 24 pounds 
worth 10 cents a poynd, what is a pound of the mixture^ 
worth? • 

Gents, lb. Gents. 
Thus, r 12x20= 240 
^ 9x30= 270 
1 10x24= 240 



74 ) 760(103^ cents. Ans. 

Hence to ri?id the mean value of a compound of several 
ingredients we may give as a 

RULE. 

Find the value of each ingredient, and divide the sum of 
their several values by the sum of the ingredients. 

2. A farmer mixed together 6 bushels of rye, at 70 cents 
a bushel, 10 bushels of com worth 60 cents a bushel, and 5 
bushels of wheat worth $1.10 a bushel; what was a bushel 
of the mixture worth ? Ans. 75 cents. 

3. If 6 gallons of wine worth 77 cents a- gallon', 7 gallons 
worth 82 cents a gallon, and 5 gallons worth $1.24 a gallon, 
be mixed together, what will 1 gallon of the mixture be 
worth ? Ans. 92 cents. 

4. y I mix 20 pounds of tea ^orth 75 cents a pouild with 
25 pounds worth 60 cents a pound, and 80 pounds worth 45 
cents a pound, what is the value of 1 pound of the mixture ? 

Ans. 52| cents. 
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5. A wine merchant mixes 12 gallons of wine, at 67 cents 
a gallon, with 24 gallons at 66 cents a gallon, and 16 gallons 
at 75 cents a gallon ; what are 12 gallons of the mixture 
worth! Ans. $8.28. 

6. A druggist bought 24i gallons of syrup, at 34 tetSbi a 
gallon, and ^i gallons at 38 cents a gallon, and mixed bo& 
quantities and 14 gallons of water together, and sdd the mix- 
ture at a profit of 75 per cent ; at what price pet gallon did 
he sen it ? Ans. 49 cents. 



iXUOATION ALTSBNATB. 

Alligation alternate teaches the sc^otion of those (Juesiioiis 
in which the respective rates of the different ingredieqts are 
given to compose a mixture (^ a fixed rate. 

NoTK. — ^Alligation alternate requires four caaea, abd a qpedal rale for 
•ach case, according to the mode of treating the subject in the moat 
popular arithmetics used in our schools ; we giY# but one simple rule, 
which will be found iqpphcable to all c 



7. A merchant has spices, some at 18 cental pound, some 
at 24 cents, some at ^ cents, and some at 60 cents ; how 
much of each sort must he mix that he may sell the mixture 
at 40 cents a pound. 



Open&oa, 


Aguo. 




CenU. ^ . . 


C^nts. 






r 18 


18x2= 


36 




24 


24x2=> 


48 


< 


48 


48x2= 


96 




^60 


60x3= 
9) 


180 




150 cents. 


860=40 


160 cente. 








10 difference. 







Here observe we have 4 ingredients, and the sun^ of the 
prices of these 4 is equal to 150 cents, but 4 at ^ eemttf is 
(40x4)s=3l60 cents, which is 10 cents more than thosniflof 
the 4 given ingredients; now it is evident that we must 
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increase the quantity of one or more of the h^her priced 
ingredieptfl in order to make the average price 40 cents. 

The difference between 40 and 60 (the highest price) is 
20, if we divide the 10 by this (20) the quotient is i ; now 
if tiiis 3 be added to the 1 ingredient at 60 cents, making Is 
we would have the right proportion, but to avoid fractions 
we take twice (1^) or 3 at 60 cents, and 2 at each of the 
others, making 9 in all, viz., 2 at 18 cents, 2 at 24 cents, 2 
at 48^ cents, and 3 at 60 cents, the price of the whole amounts 
to 360 cents, which being divided by 9, gives 40 cents, the 
average price required. ^ 

RULE. 

1st. Find the sum of the prices of the given ingredients. 
^. Multiply the required price or mean rate, by the num- 
ber of the ingredients, and take the difference between this 
product and the above named sum ana call it the Jirst dif- 
ference. If the sum of the given prices exceeds this product, 
we must find the difference between the required price and 
one or more of the given prices which are leas than the re- 
quired price, and divide the Jirst difference by the second 
difference, or sum (of differences) and the quotient will show 
how many additional parts of the lower priced ingredients 
are required ; but if the product exceeds the sum of the 
giVen prices, we must find the difference between the required 
price and one or more of the given prices which are greater 
than the required price, and then, proceed as before. 

NoTE^ — ^Prove the results by alligation medial. 

8. In what proportion must I mix sugars at 6 cents, 8 
cents, and 12 cents a pound, that the whole may be worth 9 
cents a pound ? 



Cents. 




Gents. 


Thus, 6 


Thus, 


rSat 6=18 


8 


Ans. 


^3 at 8=24 


12 




( 4 at 12=48 


26 sum 




10 90 


9x3= 27 






1 Ist dif. 







ia--9=3) 2d dif. 3 
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Now (it) added to 1, at 12 cents, wiU make If povnds ml 
12 cents, H»|, take the numerator (4) for the nnmh^ at 
12 cents, and the denominator 8, for that of eaeh of the others, 
(this is to avoid fractions.) 

9. A grocer wishes to know in what proportions he maj 
mix oils at 70 cents, 85 cents, and 95 centsa^on, dtat the 
mixture may be worth 67 cents a gallon ! 

Cents. 
Thus, r7Q 

{85 

(95 

250 sum 
87x3=261 cen ts 

11 1st difference 



(95-87)-= 8 

. Here we have 3 ingredients, which at 87 cents, (the re- 
quired price) amounts to 87x3=261 cents. Hence we see 
we must increase the highest price^ viz., that at 95 cents ; the 
difference between 95 and 87 being 8, we divide the first dif- 
ference (11) by this 8, and add V to the 1 gallon, at 95 
cents, and to avoid fractions we taxe the denominator ^, to 
represent the unit, and our answer will be 8 gallons at 70 
cents, 8 gallons at 85 cents, and 19 gallons at 95 cents, 
which prove true by alligation medial. » 

NoTB.— 4ii all qaMtiotif of this kiad, when a firactbn rtpreesiits tfas 
quotient, the sum of iti nuinermtor and denominator wiU give the quaft 
Hty of the ingredient or ingredients^ which the nature of the question 
requires to be greater than Uie given quantity, and its denominator will 
e ip iusB the pixiper quantity of the otherl^grediento. 

10. How much com at 52 cents, wheat at 90 cents, rye 
at 56 cents, and another quality of wheat at $1 a bushel, 
must be mixed together, that the composition may be worth 
62 cents a bushel f Ans. 6 bushels at 52 cts., and 

1 bushel at each of the other prices. 

11. How much barley at 50 cents a bushel, rye at 75 
cents, and wheat at $1, must be mixed that the composition 
may be worth 80 cents a bushel ? Ans. 7 bushels at 

$1, and 4 bushels at 75 cts. and 50 cts. 
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12. It if required to mix several torts of wine, viz.y some 
at GO cents, some at 80 cents, and some at $1.20, so that the 
mixture may be worth 75 cents a gallon ; how much of each 
sort must be taken ? 



{. 



Ceati. Geoita. 

60 / 10 at 60 

80 Ans. ^ 8 at 80 

.20 { 3 at 1.20 



2.60 
75x3=2.25 

(75— 6Q)=^=J Ist dif. 

In this question we must increase the quantity at the 
lowest price. 

Proof: 

60x10 = 600 

80x 3 =« 240 

1.20X 3 «a 360 

16 ) 1200=75 

13. A wine merchant has Canary wine at 60 cents a gal- 
lon, sherry at 76 cents, and claret at $1.75 a gallon ; how 
much of each sort must he take to make a mixture worth 87 
cents a gallon ? Ans. 11 gals, at 50 cts. 11 gals, at 76 cts. 

and 6 gals, at $1.76. 

14. A baker has flour worth 3 cents a pound, butter worth 
20 cents a pound, and eggs worth 16 cents a dozen ; wh^t 
quantity of each must he take to make a cake worth 7 cents 
a pound? Ans. 11 lbs. of flour, 2 lbs. of butter, 

and 2 doz. eggs. 

15. A man bought a tract of land of three different kinds, 
the first tillable land, at $120 per acre, the second meadow, 
at $84 per acre, and the third woodland, at $75 per acre ; he 
wishes to know how many acres of each must be taken to 
make a farm worth $100 per acre ? Ans. 41 acres of 

tillable, 20 acres of meadow, and 20 acres of woodland. 

16. A goldsmith has gold 12, 16, 17, and 22 carats fine ; 
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what proportion of each kind mast he take to make a com- 
pound 18 carats fine f Ans. 9 of 22 carats, and 4 of 

of each of the other kinds. 

NoTi — ^If an ounce, or any other qoantity of pore gold be divided 
into 24 equal parts, theae parts are called carats. But gold is frequently 
mixed with some baser metal, which is called ailoy, and the mixture is 
said to be so many carats fine, according to the proportion of pure gold 
contained in it ; liius if 20 parts of pure gold be mixed with 4 parts of 
aUoy, the compound is said to be 20 carats fine, alloy is considered of 
noTalue. 

17. In what proportion may gold of 16 carats fine, 19, 23, 
and pure gold, (that is, 24 carats fine,) be mixed that the 
compound may be 20 carats fine ? Ans. 2 of 19 carats 

fine with 1 of each of the others. 

18. In what proportion must I mix gold of 12, 14, 17, 19, 
and 22 carats fine Uiat the compound may be 18 carats fine? 

Ans. 5 of 22 carats fine, and 2 of 
each of the other kinds. 

19. A trader has 90 pounds of tea worth 40 cents a pound, 
which he would mix with some at 50 cents, some at 85 cents, 
and some at 90 cents. How much of each of the other sorts 
must he mix with the 90 pounds to make the mixture worth 
60 cents a pound ? 

Ans. 40 pounds of each of t))e other sorts. 
Cents. Gents. 



40 


90 


60 


40 


85 


40 


90 


40 


'265' 




60x4=240 




240 





(60-40)=^=; first dif. 

The quotient (J) gives 9 at 40 cents, and 4 at each of the . 
other sorts ; but since the quantity at 40 cents must be 9G 
pounds, we must annex a cipher to each result to obtain the 
true result. 
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20. In what proportion may coal worth $4.50, $4,259 
$3.75, and $3.50 a ton be mixed that the mixture may be 
worth $4,123 a ton ! Ans. 5 tons at $4.25 with 1 ton 

at each of the other prices. 

21. A miller has com worth 60, 70, and 80 cents a bushel, 
and wheat worth $1.10 and $1.20 a bushel, in what propor- 
tion must he mix these several qualities of com and wheat 
that the mixture may be worth $1 a bushel ? 

Ans. 4 bushels of wheat at $1.20 a bushel, with 1 bushel 
at $1.10, and 1 bushel of each quality of com. 

22. A grocer would mix 30 pounds of sugar, at 14 cents 
a pound, with some at 9 ceiits, 10 cents, and 13 cents a 
pound ; how much of each sort must he mix with the 30 
pounds that the mixture may be worth 12 cents a pound ? 

Ans. 30 pounds at 13 cents, 18 pounds at 9, and 18 at 
10 cents ; or 15 pounds of each sort. 

Cents. Cents. Cents. Cents. 

14 30 14 30 

9 18 9 15 

10 18 10 15 

13 30 J3 15 

46 46 

12x4=48 12x4=48 



514— 12 > 2 ,,. ,., 2 

1 13-12 5 -3 (14—12)=-=! 

If we take the difference between 12 (the mean rate) and 
14, and divide the first difference thereby, we get 1 to add to 
the 1 at 14 cents, making 2, which we must multiply by 15 
to make 30 ; this gives 15 pounds at each of the other prices, 
but if we take the difference between 12 and 14 and also 
between 12 and 13, we have 3 to divide the first difference 
by ; this gives 5 pounds at 14 cents, and also at 13 cents, 
and 3 pounds at 9 and 10 cents, but since the 5 must be mul- 
tiplied by 6 to make 30, we must multiply the 3 also by 6. 

Note. — Observe that when one of the ingredients is limited in quan- 
tity, we find the proportions as before, and increase this result if neces- 
sary to the required quantity. 

23. If 10 bushels of wheat at 96 cents a bushel be mixed 
2C I 
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wi^ rye at 72 eeDts, bailey at 48 cente, and oals at 5M eente, 
what quantity of each must be mixed with the 10 bushels of 
wheat that the mixture may be worth 56 cents a bushel ? 

Ans. 30 bushels of barley, 10 of rye, and 10 of oats. 

Or 16 bushels of oats, 10 of rye, and 10 of bailey. 

And as a third answer, we may give 14 bushels of barley, 

14 of oats, and 10 of rye. 

Non« — We obtain the first answer hy taking the difference between 
tiie mean rate and 48 for a divisor, the second by taking the difference 
between the mean rate and 24 for a divisor, and lastly by taking the 
sum of those differences for a divisor. 

24. A groeer would mix teas at 50 cents, 60 cents, and 
100 cents per pound, with 20 pounds at 80 cents a pound ; 
how much of each sort must he take to make the composi- 
tion worth 75 cents a pound ? 

Ans. 20 pounds at 100 cents, 15 pounds at 50 cents, and 

15 pounds at 60 cents. 

25. How much gold at 16, 20, and 24 carats fine, and 
how much alloy must be mixed with 10 ounces of 18 carats 
fine, that the composition may be 22 carats fine ? 

Ans. 10 ounces of 16 carats fine, 10 ounces of 20 carats 
fine, 170 ounces of pure gold, and 10 ounces of alloy. 

26. A farmer wishes to mix 14 bushels of wheat at $1.20 
per bushel, with rye at 72 cents, barley at 48 cents, and oats 
at 36 cents ; how much of each must be taken to make the 
mixture worth 64 cents a bushel ? 

Ans. 14 bushels of rye, 14 bushels of barley, and 24 
bushels of oats. 

27. A brewer has beer at 6 cents, 8 cents, and 10 cents a 
gallon ; how much of each sort must he take to make a mix- 
ture of 30 gallons, worth 7 cents a gallon ? 



r e 41 - f. 



' 20 at 6 cents. 

Ans. -{81^ x5= < 5 at 8 cents. 

5 at 10 cents. 



24 
7x3=21 

(7_6)=f=3 
Here we get in the first place, 4 gallons at 6 cents^ 1 at 8 
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ce^iSf and 1 at 10 cents, making 6 gallons in all, instead of 
30 ; now by multiplying the first answer by 5 we get th« 
required quantity. 

^OTE. — Observe that when the whole compound is limited to a ceiw 
tarn quantity, if we divide that quantity by the sum of the quantities 
/ir^ obtained, and multiply each of those quantities by the quotient, 
the product will be the proportion of each required. 

28. A goldsmith has gold 15, 17, 20, and 22 carats fine, 
and would melt together of all of these sorts so much as to 
make a mass of ^ ounces 18 carats fine. How much of 
each sort is required ? 

Ans. 12 of 15 carats fine, 12 of 17 carats fine, 8 of 20 
carats fine, and 8 of 22 carats fine. 

29. A merchant has sugar at 8 cents, 10 cents, 12 cents, 
and 20 cents a pound ; with these he would fill a hogshead 
that would contain 200 pounds ; how much of each sort 
must he take that the mixture may be worth 15 cents a pound? 

Ans. 33j at 8 cents a pound, 33^ at 10 cents, 33i at 12 
cents, and 100 pounds at 20 cents. 

30. A man has difierent kinds of apples, some worth 31 
cents a bushel, some 37 cents, some 46 cents, and some 74 
cents ; what quantity of each kind must he take to fill a bin 
containing 54 bushels, that the whole may be worth 50 cents 
a bushel ?. 

Ans. 12 bushels at 31 cents a bushel, 12 at 37 cents, 12 
at 46 cents,''and 18 at 74 cents. 

31. How much sugar at 14 and 16 cents a pound, must 
be mixed with 6 pounds at 19 cents, and 12 pounds at 22 
cents, that the composition may be worth 20 cents a pound ? 

1 14 

1 16 

19x6= 114 . CI pound at 14 cents. 
22x 12=264 ^°^* IS pounds at 16 cents. 

408 
20x20=400 



20^16 = 1=2 
In this question 2 of the ingredients being limited in quan- 
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thyt we find their valiie, and alao that of one of eadi of the 
othera, the sum heing the yalue of 20 pounds. Tho differ- 
ence between this sum and 20 pounds at the mean rate is 8 
cents ; hence we see that the quantity of one or more of the 
lower priced ingredients must be increased unthotU increas- 
ing those that are limited; it is desirable therefore that a 
whole number be added to the quantity which is to be in- 
creased, although a fraction will also give the correct propor- 
tion, hence we take the difference between the mean rate (20) 
and 16, which gives us 4 to divide into«8, the quotient being 
2, which we add to the 1 pound at 16 cents making 3 pounds. 

32. A tobacconist would mix 14 pounds of tobacco at 42 
cents a pound, 24 pounds at 36 cents a pound, with two 
other kinds, one at 24 cents and the other at 18 cents a 
pound ; how much of each of the two latter kinds must he 
take to make the mixture worth 30 cents a pound ? 

Ans. 50 pounds at 24 cents, and one pound at 8 cents a 
pound ; or 17| pounds of each of the latter kinds. 

33. A brewer would mix 28 gallons of ale at 18 cents a 
gallon, and 18 gallons at 9 cents a gallon, with two other 
kinds, one at 16 cents, and the other at 12 cents a gallon ; 
how much of the 16 and 12 cent ale must he take that ihe 
mixture may be worth 11 cents a gallon. 

Ans. 20 gallons of each. 

34. I have 18 gallons of wine at 48 cents a gallon, 8 gal- 
lons at 52 cents, and 4 gallons at 85 cents, and would mix 
the whole with two other kinds of wine, one at $1.26 and 
the other at $2.12 a gallon ; how much of the wine at $1.26, 
and of that at $2.12 must I mix with the other three that the 
mixture may be worth $1.00 a gallon ? 

Ans. 10 gallons of each. 

35. A lady purchased 14 yards of calico at 22 cents a 
yard, and 12 yards at 20 cents a yard ; she wished to know 
how many yards of two other kinds, one at 15 cents, and the 
other at 17 cents a yard, she must purchase to make the 
average price of the whole 18 cents a yard ? 

Ans. 20 yards of each of me other two kinds. 
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EQUATION OF PAYMENTS. 

Equation of payments consists in finding a mean time for 
the payment at once of several debts, payable at different 
times, so that no loss of interest shall be sustained by either 
party, 

1. A owes B $46 dollars, $12 of which is to be paid in 8 
months, $16 in 5 months, and $18 in 3 months ; at what 
time niay the whole debt be paid at once, without injustice 
to either party ? 

Explanation, — ^The interest of $12, for 8 months, is the 
same as the interest of $1 for 96 months ; the interest of $16 
for 5 months is the same as that of $1 fbr 80 months; and 
&e interest of $18 for 3 months is the same as that of $1 
for 64 months ; henc^ the interest of $12 for 8 months, of 
$16 for 5 months, and of $18 for 3 months is the same as 
the interest of $1 for 230 months, which is equal to the in- 
terest of $46 for 5 months ; therefore 5 months is the me- 
dium time for the payment of the whole debt. From the 
above illustration we infer the following 

RULE. 

Multiply each payment by the time at which it is due, and 
divide the sum of the products by the sum of the payments, 
and the quotient will be the equated time. 

2. E owes G $2400, of which $480 are to be paid at 5 
months, $960 at 8 months, and the rest at 12 months ; but 
they agree to make one payment of the whole ; what is the 
equated time ? 

Operation. 

-^X 5= 2400 
960x 8= 7680 
960x12=11520 



2iffl0 )21600(Ans. 9 months. 

A owes B $880, of which $100 are to be paid in 6 
2c* 
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months, $120 in 7 months, and $160 in 10 months, but they 
agree that the whole shall be paid at one time ; when must it 
be paid ? Ana. In 8 months. 

4. A merchant sold goods amounting to $1600, to be paid 
as follows, $250 in 2 months^ $500 in 5 ijoionths, and $750 
in 8 months ; what is the mean time of paying the wh(de7 

Ana. 6 months. 

5. A merehant has due him $300, to be paid in 60 days, 
$600 to be paid in 120 days, and $750 to be paid in 120 
days ; what is the equated time for the payment oi the whde t 

kna. 108|f days. 

6. A owes B $640, $150 due in 30 days, $200 due in 60 
days, and the remainder in 90 days ; what is the equated 
time for the payment of the whole? Ans. 66^^ days. 

7. C owes D the ic^wing sums, viz., $180 now due, 
$120 due in 3 months, $200 due in 6 months, and $300 due 
ia 12 months, and they have agreed to make one payment of 
the whole ; at what time must it be made ? 

Ans. 6^% months. 

8. A merchant purchased goods to the amount of $2000, 
of which $400 are to be paid at present, $800 at 6 months, 
and tlie rest at 9 months ; but it is agreed to make one pay- 
ment of the whole ; when must it be paid ? 

Ans. 6 months. 

9. 6 owes K $420, which will be due 6 months hence; 
it is agreed that $60 shall be paid now, and that the rest 
remain unpaid a longer time than 6 months ; when must it 
be paid ? Ans. In 7 months. 



REDUCTION OF CURRENCIES. 

Previous to the act of Congress establishing a mint, and 
regulating the coin of the United States, (in the year 1792,) 
each State had its own particular currency. Under the colo- 
nial government the several States issued bills of credit, to 
supply the want of specie, and to answer as a medium of 
trade ; but as these bilk were not received by die Briti^l^ 
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merchants in payment for goods at their par value, holders 
of the bills had to pay more. Thus in New York they had 
to pay in bills of that State, at the rate of 8 shillings for 4s. 
6d. sterling, (4s. 6d. sterling being taken as the value of a 
dollar.) In New England 6 sh^lings were taken as the value 
of a dollar. 

The following table shows the value of a dollar of this 
currency in the several States : 

New England, Virginia, Kentucky, and Tennessee, 6s. =$1 
New York, North Carolina, and Ohio, - - 8s. =$1 
Pennsylvania, New Jersey, Delaware, and Mary- 
land, ..-•-. 7s. 6d.=$l 
South Carolina and Georgia, - - - 4s. 8d.s=$l 
In Canada and Nova Scotia the dollar is valued at 

56. sterling, or English money, - - 4s. 6d.=$l 

1. Change ^6218 7s. 4d. New England currency to Fede- 
ral money. 



7s.-ad.=JJ 



Thus, Sp 



Ans. 



6551 



^727.88| 



Here we express the given sum in shillings, and since 6 
shillings make a dollar, we place 6 on the left of the line, &c. 
a. Change $727.88| to New England currency. 



Thus, p 



6551 





Ans. ^218 7s. 4d. 



3. Change ;fi46 16s. 6d. of the old currency of New 
York to Federal money. Ans. 1 17.06^. 

4. Change $117.06^ to the old currency of New York. 

5. Change £S87 of the old currency of Pennsylvania to 
Federal money. Ans. $1032. 

6. Change $1032 to the old currency of Pennsylvania. 
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7. Ohang^ ^6187 9s. KM. of tfie old currency oi GeotgtB, 
to Federal money. Ans. $803.53^. 

8. Chan^ 80^.681 to the old corrency of Greoigia. 

9. Change JS25 IO9. 6d. Canada currency to Federal 
money. ^ Ant. $102.10. 

10. Change $109.10 to Canada currency. 

11. Change £97 8a. sterling to Federal money. 

Ans. $432w88f. 

12. Change $432.88f to sterling money. jgl=s$^«^. 

NoTB. — ^The oomparatiYe Tahie of die dollar and the povnd ateKHmg, 
\ aa given above, is called the nommtU par value. The actual value of 
the pound is more than is here given. This difference is usually esti- 
mated in trade by adopting the nominal value as given above, as the 
basis of the calculation, and then adding or subtracting a certain per 
cent to compensate for the inequality of value. 

In calculating ad vahrwn duties in the custom-houses of the United 
States, on goods imported from England, the pound sterling is estimated 
at $4.84, according to act of Congress, passed January 18, 1837. 



EXCHANGE. 

Exchange is the act of paying or receiving the money ci 
one country for its equivalent in the money of another coun- 
try, by means of bills of exchange. It comprehends both 
the reduction of money and the negotiation of bills. 

A bill of exchange is a written order for the paymeht of a 
certain sum of money, at an appointed time. It is a mer- 
cantile contract, in which four persons are generaUy con- 
cerned, viz. 

1st. The drawer, who receives the value, and is alsocaUed 
the maker and seller of the bill. 

2d. The person upon whom the bill is drawn is called the 
drawee. He is also called the acceptor, when he accepts the 
bill, which is an engagement to pay it when due. 

8d. The person who gives value for the bill, is called the 
buyer, taker or remitter, 

4th. The person to whom it is ordered to be paid, is called 
the payer, who may, by endorsement, pass it to any otl^r 
person. 
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It \b ciHrUmiary, as a precautioii agsdmt aoeidents or mis- 
carriage, to draw three copies of a foreign bill, and to send 
them by different posts. They are denominated the Jiratj 
second^ and third of exchange, and when any one of them 
is paid, the rest become void and of no value. 

1. A merchant in Philadelphia imports goods from Lon- 
don, amounting per invoice to J^1525 16s. Od. sterling ; what 
sum in money oi the United States must be given for the 
bill of exchange to that amount, exchange being at f4.84 per 
pound steriing? 



Thus, 
20 



122067x121 



14708.107 



Ans. $7384.055^ 

2. A merchant in Boston exports goods to France, which 
are sold there for 7676 francs ; what is the value of a draf^ 
on his factor for that amount at 18| cents per franc ? 

Ans. $1409.13f. 
8. Taylor & Co. of Philadelphia, have purchased goods 
in Liverpool, to the amount of J818,761 10s. ; what is the 
talue of the goods in Federal money, the par value of the 
pound sterling l$V) being at a premium of 8^ per cent ? 

Ans. $90,472.12f. 

4. United States on London. — Change J84109 lis. lOd. 
sterling to United States currency, exchange at 7 per cent, 
above par. Ans. $19,543.39A. 

5. London on the United States. Change $4287.50 to 
sterling ; exchange at 4 per cent, above par. 

Ans. ^1003 5s. 6d. 

6. An English gentleman died in Philadelphia, and lefl an 
estate of $176,984, which his executors wish to remit to Lon- 
don ; for how many pounds sterling must a bill of exchange 
be drawn, at 8 per cent, premium, in favour of England ? 

Ans. de36,871 13s. 4d. 

7. A merchant in Philadelphia wishes to remit to London 
^69648 ; what must he pay for a bill of exchange, when ster- 
ling money is at a premium of 12 per cent. ? 

Ans. $48,025.60. 
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8. New York on Paris. — Change 48,764 firaaea to Fede- 
ral money, exchange being 5 francs, 25 centimes per dollar! 

Ans. $&288.28^. 
NoTBd— 1 franco] 00 centimes. 

9. Paris on the United States.— Change $4093.80 to 
money of France ; exchange at 6 francs 30 centimes per 11* 

Ans. $21,697 francs 14 centimes. 

10. United States on France. — Change 20,828 francs 67 
centimes to Federal money ; exchange at $1 for 6 francs 88 
centimes. Ans. $3871.50. 

AMSTERDAM AND ANTWERP. 

Accounts are kept throughout the kingdom of the Nethe^ 
lands in florins or guilders, and cents. 
100 cents =1 florin or guilder. 
The par value of the florin in Federal money is 40 cents. 

11. United States on Amsterdam. — Change 47,395 fl<»rm« 
to Federal money ; exchange at par. Ans. $18,958. 

12. United States on Antwerp. — Change 6281 florins, 88 
cents to Federal money ; exchange at par. Ans. $2512.75I- 

13. Antwerp on the United Slates.— Change $47,632.78 to 
Dutch money ; exchange at 39 cents per florin. 

Ans. $122,1351 florins. 

14. United States on Antwerp.— Change 21,883 florins, 
60 cents to Federal money ; exchange at 42 cents per florin* 

Ans. $9191.07. 

15. Amsterdam on the United States.— Change $1363.68 
to money of Amsterdam ; exchange at 38 cents per florin. 

Ans. 3586 florins. 

RUSSIA. 

In Russia accounts are kept in roubles and copecks. 
10 copecksssl gruvener, • 

10 gruveners,or 100 copecks=sl rouble. 

16. United States on Russia.- Chang:e 32,499 roubles to 
Federal money ; the value of the rouble in the United Stata* 
being 75 cents. Ans. $24,374.35. 



Digitized 



by Google 



PERMUTATION* 311 

17. RoMia on the United States. — What is the value of 
$5763.60 in Russian currency? 

Ans. 7684 roubles 80 copecks. 

18. A of New York draws on B of St. Petersburg for 
2847 roubles, 50 copecks; what is the value in Fcnderal 
money, at 62^ cents per rouble ? Ans. 1467. 18|. 

19. Boston on St. Petersburg. — Change 4952 roubles 25 
copecks to Federal money ; exchange being 77 cents per 
rouble. Ans. $8813.28^. 

PRUSSIA. 

Accounts are kept in Prussia in thalers or rix dollars, good 
groschensy and pfenings. 

12 pfenings =sl good groschen, 
' 24 good groschens=l rix dollar. 

20. United States on Prussia. — Change 4285 rix dollars, 
18 good groschens to Federal money ; exchange at 67 cents 
per rix dollar. Ans. $2871.45^. 

Note. — ^The par value of the rix dollar in the United States is 66| 
cents. 

21. Prussia on the United States. — Change $15,741.60 to 
Prussian money, exchange at 64 cents per rix dollar. 

Ans. 24^96 rix dollars, 6 ^ood groschens. 



PERMUTATION. 

Permutation or variation means the different ways in which 
the order or relative position of any given number of things 
niay be changed ; thus a and b are susceptible of. the two 
positions ab and ba, which may be expressed by 1 x2 ; a, 
b, and c, are susceptible of six different relative positions, 
thus, abc, acb, bac, bca, cab, and cba, and this number of 
variations Is expressed by 1 x2x833s6 ; hence the following 
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KULB. 

Multiply the tenns of the natural series of numbers, from 
1 up to the given number of things continually togethert and 
the product will be the answer required. 

1. How many different arrangements may be made in 
seating a class of 14 pupils. Ans. 87478,291,^00. (21.) 

2. How many days can 7 persons be placed in different 
positions at dinner T Ans. 5040 da3r8. 

3. In what length of time may the greatest possible num- 
ber of changes be rung upon 12 bells, allowing 8 seconds to 
every change. Ans. In 45 years, 195 days, 18 hours. 

4. What time will it require for 8 persons to seat them- 
selves in the greatest possible number of different ways at 
dinner ? Ans. 1 10 years, 142 days. 



COMBINATION. 

Combination consists in taking a less number of things out 
of a greater without any regard to the order in which they 
stand. Thus, out of the letters a, b, and c, three different 
combinations may be made, viz. ab, ac, be ; no two combi- 
nations having the same letters. This number of combina- 
tions may be expressed 

Thus, 113 Ans. 



e 



RULE. 

Take for a dividend ?. series of numbers, the first term of 
which is equal to the number of things out of which the 
combinations are to be made, and decreasing by 1 till the 
number of terms is equal to the number of things to be taken. 
Then take for a divisor the natural series, 1, 2, 3, 4, &c. up 
to the number of things to be taken at a time, and the quotient 
will give the answer required. 
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1. How many combinations can be made of 7 tetters out 
of 10, the letters all being different T 



1 


lO 


;« 


J* 


^ 


¥ 


^ 


f 


^ 


^ 





^ 


% 


i 


. 120 



2. How many combinations can be made of 6 letters otit 
of 12? Ans. 924. 

8. What is the value of as many different dozens as may 
be chosen out of 24, at Id. per dozen ? 

Ans. ;eil,267 6s. 4d. 

MISCELLANEOUS QUESTIONS. 

1 . The sum of two niftnbers is 4638 ; one of the numbers 
is 2469, what is the other ? Ans. 2169. 

6. The difference of two numbers is 468; one of the 
numbers is 376, what is the otiier? Ans. 844. 

3. The product of two factors is 19,475 ; one of the factors 
is 1025, what is the other ? Ans. 19. 

4. If the quotient be 4298 and the divisor 437, what is the 
dividend? Ans. 1878226. 

5. 468 is ^ of what number ? Ans. 

6. What number is that which being divided by 23|, the 
quotient will be=| of * of 9| ? Ans. 110|. 

7. What is the difference between six .dozen dozen, and 
half a dozen dozen ? Ans. 792. 

8. If the fourth of 20 be 3, what will be the ninth of 63? 

Ans. 4J. 

9. What number is that to which if its J and its j be 
added the sum will be 792 ? Ans. 432. 

10. What number is that to which if its 7, its |, and 89 
more be added, the sum will be 19,887 ? Ans. 12,504. 

11. What number is that which being divided by I, the 
quotient wilt be 48 ? 

2D 
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12. What number is that which being diminished hy ^ 
and I of itself, the remainder will be 672 ? Ans. 1040. 

NoTs. — I and | added together make ^ ; hence we peroeiTe that 
the required number consuts of 20 parts, and nnoe 9 parte have been 
taken away, the remainder (572) must be 11 parts. 

13. A person aAer spending | and i of his money, Tound 
he had $275 left ; how much had he at first ? 

Ans. $660. 

14. A school teaefaer being asked how many scholars he 
had, answered, if to dtntble the number I add i, i, and i of 
them, I shall have 222 ; how many had he ? Ans. 72. 

^Sb/ti/ton.— -The least common denominator for s, |, and 
i, is 12; hence we consider the number of scholars to con- 
sist of 12 equal parts ; then double the number will be 24 
parts, i of the number 6 parts, i 4 parts, and i 8 parts, 
making in all 87 parts ; hence the Qumber of scholars must be 



^/ 



12 



Ans. 72 scholars. 

15. A person after spending |, j, and J, of his money, 
had $2161 left; how much had he at first? Ans. $1000. 

SoltUion. — I, i, and >, added together make |J ; hence, 
we consider the number of dollars he had to consist of 60 
parts ; and having spent 47 parts, the remainder ($21 6f)^ must 
be 13 parts, and therefore he must have had at first 









Ans. $1000 . 

16. A farmer being asked how many sheep he had, an- 
swered, that he had them in 5 fields ; in the first k of his 
flock, in the second J, in the third i, in the fourth y*j, and 
in the fifth 450 ; how many had he I Ans. 1200 sheep. 

17. If my horse and saddle are worth $98, and my horse 
be worth 6 times as much as n^y saddle 7 what is the value 
of the horse ? Ans. $84. 



Digitized 



by Google 



MISCELLANBoyS QUESlnONS. 315 

^ 18. Bought 45 barrels of beef at itS,60 per barrel, among 
which are 16 barrels, whereof 4 are worth no more than 3 
of the others ; how much must I pay for the whole ? 

Ans. $143.50. (0.) 

19. A person bought a carriage, horse, and harness, for 
^20, the horse came to twice the price of the harness, and'^ 
the carriage to twice the price of the horse and harness ; 
what did he give for each? 

Ans. For the carriage $480, for the horse $160, and for 
the harness $80. 

NoTx. — Since the carriage cost twice as much as the horse and har- 
ness, it must have cost } of $720, and the horse and harness I ; again, 
since the horse cost twice as much as the harness, he must have cost 
} of $240, and the harness ^. 

20. A person dying leaves i of his property to his wife, 
.} to each of two daughters, and the remainder, which is 
$1750 to the poor; what is the whole amount of his property ? 

Ans. $4200. 

21. An estate of $7500 is to be 'divided among a widow, two 
sons, and Uiree daughters, so that each son shall receive twice 
as much as each daughter, and the widow $500 more than all 
fte children ; what was her share, and what the share of each 
of the children ? r Widow's share, $4000. 

Ans. < Each son, $1000. 

. ( Each daughter, $500. 

22. After paying away I of my money, and i of the re- 
mainder, I had $495 left ; how much had I at first ? 

Ans. $825. 
28. What number must 7| be multiplied by that the pro- 
duct may be 6* ? Ans. |S. 

24. A teacher being asked how many scholars he nad, 
answered that if the number were multiplied by one-half of 
itself the product would be 648 ; how many scholars had he ! 

Ans. 3i6. 

NoTSd — ^If the number be multiplied by itself, the product will be 
twice as much as if multiplied by its hal£ 

25. A man being asked how much he gave for his horse, 
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answered that if the number of dollars he gave were multi- 
plied by I of itself the product would be $6912 ; how much' 
-did he give for his horse ? Ans. $96. 

26. The yearly interest of Charlotte's money at 6 per 
cent, exceeds ^ of the principal by $356, and id&e does not 
intend to marry any man who is not scholar enough to teH 
her fortune ; what is her fortune t Ans. $8900. 

Remark. — :f^ being 10 parts of 100, and 6 per cent, being 
6 parts, and their difference 4 parts, therefore $356 must be 
jjjj, or 2*5 of her fortune. 

27. A trader begins the world with $1200, and finds that 
he can clear $1200 in 6 years by his store, and $1200 in 8 
years by joining a manu^aicturer, and likewise that he ex- 
pends $1200 in 3 years by gambling ; how long will his 
estate last if he* follow all tl^ee ? Ans. 24 years. 

28. It was observed of a certain legislature that when 19 
more than half of the members were present, 16 more 
than \ were absent; how many members were there in. the 
legislature ? Ans. 140. 

29. A manufacturer finds he wants $37 of being able to 
pay off his hands, at $10 each per week, he gives them $8 
a-piece and has $19 left ; how many men had he em^doyed? 

Ans. 28. 
Sugffeation. — ^If he had had $37 in addition to the $19 
which he had left, making $56, he could have paid them $9 
a-piece more. 

30. A person willing to distribute some money among a 
number of beggars, found he wanted 43 cents to give them 
12 cents a-piece, he therefore gave them 9 cents a-pieee uid 
had 14 cents left ; how many beggars were there t 

Ans. 19 beggars* 

31. A farmer being asked how many head of catde, and 
how many sheep he had, answered that if the number of 
cattle were multiplied by 13, the product would exceed &e 
number of sheep by 19, but if multiplied by 9, the prodnot 
would be less Uian the number of sheep by 37 ; how many 
head of cattle, 2ni how many sheep had he ? 

Ans. 14 head of cattle and 163 sheep^ 

32. $1800 are to be divided among three persons. A, B, 
wi C, iQ sueh, a manner that A shall have twice as mu^ as 
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6, and B three times as mtfch as C ; what will each one 
^receive ? Ans. A $1080, B $540, C $180. 

Note. — ^The money must evidently be divide into a certain number 
of shares of which C receives 1, B 3, and C 6, making in all 10 shares^ 

33. A farmer bought a horse, a yoke of oxen, a cow, and 
a sheep, for $207 ; the cow cost 8 times as much as the 
sheepj the oxen 3 times as much as the cow, and the horse 
\\ times as much as the oxen ; what was the cost of each ? 

Ans. The sheep cost $3, the cow $24, the oxen $72, and 
the horse $108. 

34. A man had £1 17s. 6d. to pay among his labourers, 
to every boy he paid 6d., to every woman 8d, and to every 
man 16d. ; there was 1 boy to 3 women, and 1 woman to 2 
men ; how many were there of each ? 

Ans. 15 boys, 45 women, and 90 men. 

36. If dS79 4s. lOd. be divided among 4 men, 6 women, 
and 9 boys, so that each woman shall receive twice as much 
as a bey, aild each man twice as much as a woman, what 
will be the share of each t 

Ans. Each boy must have j62 2s. 10d.,'each woman 
M 5s. 8d., and each man £^ lis. 4d. 

36. Purchased for a cloak 5^ yards of. broadcloth, that * 
was \\ yards wide, to line this I purchased flannel Uiat was 
f yard wide ; but on being wet it shrunk 1 nail in width, 
and 1 yard in every 20 yards in length ; how many yards 
of flannel was it necessary to buy? Ans. 12^|§.yds. 

The solution requires but 8 figures in the work. 

37. A man covered 14 pair of window shutters with tin, 
" each shutter requiring 8i sheets, for which he was to have 

\\\ cents per sheet; what will he receive when they are 
finished? Ans. $27.37. (0.) 

38. When 100 boxes of prunes cost $2.10 each, and by 
selling them at $3.50 per cwt., the gain is 25 per cent,, the 
weight of each box is required. Ans. 84 lbs. (0.)' 

39. What is the cost in Federal money, of 940 bales of 
cotton, averaging 340 pounds per bale, at | of a penny per 
pound? Ans. $2219.44f (13.) 

40. Bought a quantity of cloth for $750, A of whicn F 
found to be inferior, and which I had to self at $K25 per 

2d* 
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jicd, aoid by JO doing I lo9t ilOO ; at what rate per yund 
most I sell the rest, that I may lose nothing by the whole ? 

Ana. $3.15Jf (6.) 

41. Divide $840 between A and B, so thai A m&y hsore 
#168 more than B^ 

Ana. A must have #504, and B $336.. 

KoTx^-Take out $168 and divide the remaiiider eqoallj. _ 

42. What is the a^e of a peraon who says that if } of the> 
years I have lived be multiplied by 7, and f of Uiem be 
added to the product, the sum will be 426 ? 

Ans. 72 years. 

XoTB. — 19 is the malleit oemmoa denonoiifilQr, ^^ v^d}»=A > 
now 7 times 9 parts added tp 8 parli eqoal 71 paits. 

43* A certain sum of money is to be divided among 4 
persons in such a manner that Uie first shall have f of it,' the 
second i, the third Jt and the fourth the remainder, which is 
$135; what was the sum ? Ans. $mO. 

44. Borrowed a sum of money, for which I paid 6 per 
cent, a year, simple interest ; in 12 years it amounted to 
$860 j what was the sum borrowed ? Ans. $600. 

46. A house being let- upon a lease of 6 years, at $60 a 
year, and the rent being in arrear for the whole tim$ ; what*' 
was the sum due at the end of the term, simple interest being 
allowed at 6 per cent a year ? Ans. $336« 

46. A certain gambler lost 3 bets successively, and each 
time lost half of his money and $1.50 more ; how many 
dollars had he at first, admitting that he had $17 after he lost 
the third bet? $157. 

47. A and B have the same income ; A saves } of his, 
but B, by spending $240 per annum more than A, at the end 
of 8 years finds himself $720 in debt; what is their income ? 

Ans. 750. 

48. A man directed in his will that 3 of his estate sl).ou]d 
be given to his wife, | of the remainder to his oldest son, and 
i of the residue to his oldest daughter, and s of what then 
reviained to four other children, who received $450 each ; 
what was the value of his estate ! Ans. $12,000. 
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49. A son a^ed his father's age, the father replied, " Your 
age is Hi years, to which if | of hoth our ages be added, the> 
sum wiU be equal to mine ;" what was the father's age ? 

Ans. 52 years. 

50. Three men, A, B, and C, undertake to. dig a ditch for 
$57.50. Now A and B together are supposed to do I of the 
work, A and C y^, and B and C ^g, they are to divide die 
money according to the proportion of the work done by each ? 
how must it beMivided? r A $25.00. 

Ans. { B $12.50. 
( C $20.00. 

51. Thomas sold 1^0 pineapples at 33^ cents a piece, and 
took no more money than Harry did for melons at 25 cents 
a piece ; how many melons had Harry ? 

Ans. 200 melons. 

52. A person haviifg spent in one year all his income and 
i as much more, found that by saving y^ of his income after- 
wards, he could in 4 years make good the deficiency, and 
have $20 left ; what was his income ? Ans. $12(k). 

53. A gatekeeper is to receive 6 cents for every wagon, 4 
cents^for every gig, 2 cents for every horseman, and 1 cent 
for eveiy footman that passed the gate ; at the end of the 
year he found that 3150 gigs had passed, and that 7 gigs 
passed when 5 wagons did, and 4 horsemen passed when 6 
footmen did, and 5 footmen passed when three gigs did ; 
what number of wagons, horsemen, and footmen passed, and 
how much did the gatekeeper receive ? 

'pi50 gigs, 
. J 2250 wagons, 
^^^n 5250 footmen, 

L3500 horsemen. 
Amount of toll $383.50. 

54. A trader having increased his estate annually 10 per 
cent, for 7 years, finds himself worth. $19487.171 ; what 
was his capital at the commencement of the term ? 

Ans. $1000. 
55^ A market-woman having bought a quantity of apples, 
at the rate of 250 for a dollar, and sold one half of them at 2 
for a cent, and the remaining half at 3 for a cent, finds she 
has gained 14 cents by the transaction ; how many apples 
did she buy ? Ans. 840. 
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56. A man who was but slightly versed in numbers, be- 
queathed his estate, valued at $6500, to his wife and two 
children, as follows : to his wife i, to his eldest son |, and 
to the other k > how much must they severally receive to 
fulfil the design of the testator ? 

Ans. Wife $9000, eldest son $2000, youngest son $1500. 

57. A man and his wife usually consumed a barrel of 
flour in 36 days, but when the man was from home it lasted 
the woman 00 days ; how long would the nff&n be alone in 
consuming it ? Ans. 60 days. 

NoTx. — ^The smidleft common multiple of 36 and 90 is 180 ; then, 
■nee thej both together consume 1 barrel in 86 days, in 180 days they 
will consume 6 barrels, and in the same time the woman will consume 
2 barrels, leaving 3 barrels for the man to consume in 180 days ; hence 
he will consume 1 barrel in 60 days. 

58. A, B, and C can complete a pieoe of work in 15 days ; 
A can do it in 30 days, and B in ^ days, in what time can 
C perform it ? ^ Ans. 120 daysj 

59. Joseph and Samuel together can do a piece of work 
in 18 days ; Joseph, alone can do it in 30 days ; in what 
time can Samuel do it alone ? Ans. 45 days. 

60. A man meetings a boy driving a flock of geese, said. 
Good morning, sir, with your hundred geese ; I have not a 
hundred, said the boy ; but if I had as many more, and half 
as many more as I now have, and 2| geese besides^ I should 

"have a hundred ; how many had he ? Ans. 39 geese. 

61. Suppose a man contracts to dig 80 rods of canal, 30 
feet wide at the bottom, 40 at the surface, and 4s feet deep ; 
what would it amount to, at 20 cents per cubic yard ? 

Ans. $1540. (0.) 

62. What will the digging of a cellar 40 feet long, 30 feet 
wide, and 6 feet 6 inches deep amount to at 22 cents per 
cubic yard ? Ans. $63.55|. 

63. A sheepfold was robbed three nights successively ; the 
first night, half the sheep were stolen and half a sheep more ; 
the second night, half the remainder and half a sheep more ; 
and the last night, they took half the remainder and half a 
sheep more, which reduced the number to 42 ; how many 
were there before any were stolen ? Ans. 343 sheep. 
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64. Bought 1000 barrels of flour at $4.25 a barrel, and 
sold 500 barrels at $5.25, and 500 barrels at $5.12^ per bar- 
rel ; what was the gain per cent, on the whole transaction ? 

Ans. 22^ per cent. (4.) 

65. If 3000 pounds of beef serve 340 men 15 days, how 
manj pounds will serve 120 men for 25 days ? 

Ans. 1764}| pounds. (0.) 

66. What is the discount of $513.82i, due 21 months 
hence at 6 per oent. a year! Ans. $48,825. (9.) - 

67. If 18i per cent, is lost by selling shoes at 75 cents a 
pair, at what price should they be sold to gain 12i per ceot.? 

Ans. $1.03ji.- (4.) 

68. A grocer gains 25 per cent by selling tea at 87$ cents 
a pound; how much would he gain per ceat. by selling 
1 cwt. 1 quarter and 18 pounds for $126? 

Ans. 17|i per oent (6.) 

69. If 73 men can do a piece of work in 73 days, how 
many men will be required to do the same in 15.75 days ! 

Ans. 292 men. (O.j 

70. A man exchanged 760 gallons of molasses, at 37i 
cents per gallon, for 66^ ewt. of cheese, at $4 per cwt.; how 
much win the balaDce in his &vour be? Ans. $19. 

71. Sold 342 pounds of beef, at 6 cents p^ pound, and 
received his pay in molasses, at 37s cents per gallon ; how 
many gallons (tid he receive ? Ans. 54|§ gals. 

72. A gentleman left his son a fortune, ^^ of which he 
q>ent in 3 months, j^ of I of the remainder lasted him 9 
months longer, when he had <Hily $2640 left; what sum did 
&e father bequeath him ? Ans. $10,240. 

73. At what time between 5 imd 6 o'clock are the hour 
and minute hands of watch together ? 

Ans. 27^ minutes past 5. 



11 



12 
60 



5—27^ minutes. 

The Biinute band must pass over 12 spaces to gain 11, 
but less to gain &• 
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74. A man dying left a son and a daughter traydling in a 
foreign country ; and making his will, ordered ftiat if tl^ som 
alone should return, f of the estate should belong to him, 
and the remainder to his moUier ; but if ^e daughter alone 
should return, the mother was to have f ,' and the daughter 
the remainder ; now it so happened that the son and daughter 
both returned, by which the widow lost in equity f2400 
more than if the daughter only had returned ; what would 
have been her dowry had the son only returned ? 

Ans. $1200. 

75. A Greek epitaph deseed for the tomb of Diophantusyis 
said to have stated Uiat he passed | of his life in chOdhood, ^ in 
adolescence ; that after 4 and 5 years more h*d been psussed 
in a married state, he had a son who lived to ^ his own age^ 
and whom he survived 4 yeiure; what was then the age of 
Diophantus T Ans. 84 years. 

76. A person being asked the time of day, said that the 
time past noon was equal to i of the time till midnight; what 
was the time ? Ans. 36 inin. past 5. 

77., A person being asked the time of day, replied, the day 
is now 16 hours long, and the sun rises at 4 o'clock ; now 
if you add i of the hours that have passed since the sun 
rose to i of those which must elapse before he sets, you will 
have the exact time of day ; what was Uie time ? 

In order to solve this question we reason thus,-— as the 
whole time that has passed since the sun rose, added to the 
whole time that must elapse before he sets is 16 hours, it 
follows that Ao^ the time that has passed since the sun 
rose, added to half the time that must elapse before he sets 
must be 8 hours, and therefore i the time that has passed 
since the sun rose, added to | the time that must elapse be- 
fore he sets, will be more than 8 hours; hence tlie time passed 
is evidently greater than the time yet to elapse. 

Again, since i of the time passed added to I 'of the time 
yet to elapse, will give the time of day, or the whole number 
of hours that have passed since the sun rose, it is readily 
inferred that s of the time passed must be equal to | of the 
time yet to elapse, because l of the time, passed added to i 
of the time passed must also give the time of day or number 
of hours that have elapsed since the. sun rose. 
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Whenefore 2 parts of the time passed are equS. to 8 parts 
of the time yet to elapse, and the time yet to elapse is conse* 
quently equal to but 1 of the time passed, it is therefore 
evident that the vhole time passed added to f of the time 
passed, (that is, | of the time passed,) must be equal to 16 
hours. 

16 
I 6 



And of course the time passed is 



3_ 

48 



9 hours 36 minutes. 



That is, the lime of day was 36 minutes past 1 o'clock. 

78. A gei^man has 2 horses, and a saddle worth $60 ; 
now if the saddle be put on the first, it will make his value 
double that of the second horse ; but if it be put on Uie second, 
it will make his value triple that of the first ; what was the 
value of each horse ? *r. 5 First was worth $36. 

^^' 2 Second worth $48. 

79. A smd B invested equal sums in trade ; A gained a 
sum equal ^ to | of liis stock, and B lost $378; then A's 
money was double of B's ; what sum did each invest ? 

Ans. $945. 

80. Three towns are so situated that A lies 90 miles south 
of B, and C 120 miles west of A ; what is the distance from 
A to C ? Ans. 150 miles. 

81. A lady purchased silk for a dress at $1.50 per yard, 
and lining for the same at 80 cents a yard ; the whole num- 
ber of yards of both silk and lining was 16, and the whole 
cost 20 ; how many yards were there of each ? 

Ans POf yards of silk, 
1 5f yards of lining. 

82. A farmer having driven his catde to market, received 
for them all $576, being paid at the rate $24 per ox, $16 
per cow, and $6 per calf; there were as many oxen as cows, 
and four times as many calves as cows: 'how many were 
there of each- sort ? Ans. 9 oxen, 9 cows, 36 calves. 

83. There is a fish, whose head is 16 inches long, his tail 
is as long as his head and half the length of his body, and 
his body as long as the head and tail ; what is the whole 
length of the fish ? Ans. 128 inches. 

84. Three men, A, B, and C, playing at cards, staked 
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t8d4, bat Aay happened ft> disagree, each seised as tnaiiy of 
the dollars as he could ; A got a namber unknown, B as 
many as A and 15 over, C got a fifth part of their sums 
added together; how many dollars did each get? 

Ans. A f 127i, B $142i, and C #54. 

85. A, B, and C can perform a piece of work in 4 days, 
B can do it in 12 days, C can do it in- 15 days ; in what 
time would A and B perform the labour ? 

Ans. In 5 A days. 

86. A merchant bought 9 packages of cloth for $84,560 ; 
each package containing S parcels, each parcel 12 pieces, 
and each piece 20 yards ; how much would lof I of | ot 
89 yards cost? Ans. ll|k50. (7.) 

87. With 12 gallons of Canary at 76 cents per gallon, I 
mixed 18 gallons of Madeira wine at 58 cents per gallon, 
and 12 gallons of cider at 37 cents per gallon ; at what rate 
must I sell a quart of this mixture so as to clear 10 per cent! 

Ans. 15f cents. 

88. A and B commence trade in com{)any; A advanced 
at first $500, and B $750, at the end of 4 months A adds 
$600 to his stock ; what sum 'taust B advance at the same 
time to entitle him at the end of the year to equal profits 
with A ? Ans. $225. 

89. A and B would ^ barter; A has 150 bushels of wheat 
at $1,25 per bushel, for which B gives 65 bushels of barley 
worth 62| cents per bushel, and the balance in oats at 87^ 
cents per bushel; what quantity of oats must A receive 
fromB? ' Ans. 39H bushels. 

90. Bought a cask of oil, containing 77 gallons, for 91 
cents per gallon, but by accident 28 gallons leaked out ; how 
must I seU the remainder, per gallon, so as to sustain no loss? 

Ans. $1.43. 

91. A merchant receives on commission three kinds of 
flour; from A he receives 50 barrels, from B, 25 barrels, and 
from C, 40 barrels. He finds that A's flour is worth 10 per 
cent, more than B's, and that B's is worth 20 per cent more 
than C's. He sells the whole at $6.80 per barrel ; what in 
justice, should each man receive ? (A $379.50. 

Ans. <B $172.50. 



{I 



$230.00. 
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